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Notwithstanding the differences in regard to political constitution, 
social organization, and international relations, which exist between 
the United States and the European countries whose naval systems 
have been reviewed, copious and valuable lessons may be obtained 
from a study of those systems. We do not wish in America to play 
at preparation for war merely because its necessity is not every day 
brought home to us by the serious danger of a national quarrel, or 
the cankering hostility fostered by schemes of national revenge, and 
we should not beg the question by putting aside criticism of our 
armaments and methods with the cheerful optimism of believers in 
perpetual peace. There are only two logical courses to pursue. One 
would be to disband the Navy and save the annual charge of fifteen 
millions. The other is, to effect the changes that are required to make 
it. in proportion to its strength, equal in fighting efficiency to any 
service in the world; and that these changes are many and important 
will not, I think, be denied. 


* One of a series of lectures delivered at the Naval War College, Newport, 
R, I., October, 1888. 
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The first course is too improbable for discussion. The second 
has, we hope, so far as the material is concerned, been already fairly 
begun; and for the purely military questions of recruiting, training, 
and reserves, we, who are naval officers, should in my opinion neglect 
no opportunity of influencing public opinion and leading it into the 
proper channels. It is all, to us, a matter of personal and professional 
as well as patriotic interest; for, in the event of foreign war, the Navy 
would have to meet the first attacks, and it is highly important that 
we should have the men and means to meet them with success. 

Compulsory service in our country is out of the question. The 
sentiment of the people is opposed to it, and it has been only with 
some difficulty enforced in time of war; moreover, it is undesirable. 
But the fact that we do not enforce military and naval service upon 
our citizens in time of peace, does not render less valuable the study 
of the systems of training and instruction of men in the countries 
where this is done. Obligatory service removes all difficulties in the 
way of recruiting; the law fixes the age and manner of entry and the 
duration of service. The administration therefore has only to con- 
sider the best method of forming the men into a skillful and effective 
personnel. A very difficult part of the problem which exists in 
England and America—that of inducing men of proper age and 
character and capacity to enter—is settled in advance, and the 
obstacles which the uncertainties of a voluntary service constantly 
throw in the way of thorough training are not encountered. It may 
fairly be assumed that a scheme for the fundamental training of men 
from a maritime inscription would be more thorough, comprehen- 
sive and efficient than a similar scheme laid down for the training of 
a force of volunteers. 

There would be no hesitation in the first case about demanding 
work or enforcing discipline; none of that fear of discouraging future 
enlistments which might hamper the programme in the second. This 
consideration adds to the value of the foreign systems of training, for 
purposes of comparison or imitation; 7. e. it adds to their value as 
models, which are probably worthy of imitation whenever the con- 
ditions of our service will permit us to follow them. 

Again, no service is entirely compulsory. For a very important 
and essential part of its personne/—the veteran petty and warrant 
officers of mature age—it must depend upon the willingness of com- 
petent men to remain in the service and make it their career. This 
class is re-enlisted in part from those who begin as volunteers—z. ¢. 
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as boys and apprentices enlisted for training—and in part from those 
who voluntarily continue after the expiration of the obligatory period. 
The burden of a compulsory service must be uniform, or it would not 
be tolerated. Selected men cannot be held arbitrarily to a term of 
active service extending beyond that which is required of all. If 
their services are desirable, the State offers them inducements to 
remain; and from this point all the features of a voluntary contract 
appear. These inducements are bounties for re-engagement, in- 
creased pay, prizes for excellence and good behavior, tenure of 
ratings obtained, desirable positions on shore in the public service, 
and retiring pensions. It is essential to the stability and character of 
a service that a certain proportion of these continuous-service men 
should be retained; their absence is, as has been already pointed 
out, a defect which a compulsory system cannot remedy ; and some 
of the best illustrations of that careful and well considered arrange- 
ment of rewards and compensations which is calculated to effect this 
end at the least cost to the public treasury, are furnished by countries 
whose systems have been described. 

In England the political and social institutions are much more nearly 
like our own, and all public service is voluntary. We may without 
hesitation draw examples from her methods; for there are probably 
few desirable features of British naval administration that could not be 
copied in the United States with practically the same measure of 
success. 

Surveying therefore the whole field of naval progress, a good many 
suggestions present themselves for consideration and discussion. 
Some of them are worthy ofa trial, and I am confident that a certain 
number might be adopted with enduring advantage to our Navy. 

First, with regard to the entry and training of boys. We enlist 
them now to serve until the age of twenty-one. We lose command of 
them at precisely the age when there is the greatest necessity of 
retaining it, at the most critical time of their lives, when the sense of 
manhood’s independence and the natural desire to escape from an 
apprenticeship which, at its best, like all educational careers, is 
frequently irksome and fatiguing, is unchecked by the wisdom that a 
few more years would bring. 

It results that we lose the majority of them ; and the cost of training 
the whole, divided among those who remain in the service, amounts 
to an alarming sum for each man so obtained. In England the 
training system which keeps boys in the service until the age of 28 or 
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30, has revolutionized the character of the personnel. In America 
the training system, which lets boys go at 21, has appreciably 
improved but has not radically changed the character of our crews. 
We have a training system and an untrained service, and the results 
are not likely to change while the present system continues. 

We should keep the trained boys in the service until their habits 
are formed, until they have thoroughly taken the shape of the naval 
mould and became entangled in naval associations, and are much 
more likely to seek a re-enlistment, with its present advantages of 
bounty and future advantages of pension, than to attempt to make 
new beginnings in untried fields. If there are any objections to 
establishing such a change in the relations of our naval apprentices 
to the service, I do not perceive them. It would be based, as the 
present service is, upon a voluntary contract which, if beyond the 
comprehension of the boy himself at the early age of entry, would be 
fully understood and appreciated by his parents or guardians. The 
training should be for the good of the Navy, not for the good of the 
boy. It is partial, not general; it applies to individuals, not iike a 
system of public instruction to the mass of the people; and the State 
which bestows it has an undoubted right to make such conditions of 
future service as will afford a return for its cost. A logical feature of 
the system would be the obtaining of discharge only by purchase, 
z. e. refunding to the State, which is to lose the service of the boy, 
the expense of histraining. This purchase money would be a certain 
sum for each month spent in the training-ship; would reach its max- 
imum at the end of the period of training proper, and would then gradu- 
ally dir ‘inish to the end of the term of service. Such a condition would 
discourage inconsiderate entry, would diminish the number of appli- 
cations for discharge, and would add stability to the training system. 

Of course it is admitted on all sides that we must make a number 
of new departures in the training of specialties and in the composition 
of our crews. We shall have a gunnery-school and a torpedo-school 
for men. We shall train divers, and shall either train or obtain from 
civil life a permanent class of machinists, electricians, and artisans in 
metals. The importance of the gunner is much increased, especially 
if he is to be charged with the care of torpedo stores ; the functions 
of the boatswain and carpenter are greatly diminished, and the day 
of the sailmaker is past. 

The adjustment of the different questions relating to the engine- 
room force is second to no other matter in its importance to our 
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future Navy. It is very evident that our present system of taking 
firemen and machinists from private life is fatally weak. They dislike 
drill and shun it when possible, regarding great guns, rifles and 
cutlasses as instruments of torture. Their object is to maintain them- 
selves a separate class on board ship, with only such duties and 
obligations as they would have in a merchant steamer. 

It is essential that this sentiment should be destroyed, that they 
should be given enough military training and drill to enable them to 
form, when needed, an effective part of the combatant force, and to 
imbue them with proper esprit de corps. Probably this may be 
accomplished by entering at least a part of the firemen and machinists 
at an early age for training, by retaining them in continuous service, 
by enforcing their military drills in the cruising ships and the naval 
barracks—which it is to be hoped will before long take the place of 
receiving ships—and by admitting them to competition for prizes in 
target-firing with great guns and small arms. 

A notable feature of the administration of this part of the personnel 
in the navies of continental Europe is that machinists, trained in 
industrial schools and workshops, with the rating or rank of petty and 
warrant officers, perform all the watch and subordinate duty in the 
care and management of engines, and are often in immediate charge 
of the machinery of small ships. The number of engineers with the 
rank of commissioned officers is very small. In 1886 there were 
serving in the entire German fleet of twenty-four ships in commission, 
in different parts of the world, only twelve engineer officers. In all 
the ships the subordinate duty was done by machinists, and in twelve 
of them the machinery was in responsible charge of machinists. 

These men are given a sufficient education and thorough prac- 
tical training, have regular advancement, and a secure tenure of the 
positions which they reach. 

Opinions which accord with this practice are strongly supported in 
England. Since 1863 the number of engineer officers in the British 
Navy has been diminished from 1418 to 687, and there have been 
introduced 187 chief engine-room artificers, and 976 engine-room 
artificers—a total of 1163—to perform the subordinate duty. 

A leading professional paper said in December, 1887: “ There is 
another subject that we should like to see taken up and thoroughly 
thrashed out by the Council of Naval Education, and that is, our 
present system of finding suitable people whose sole business it is to 
look after the engines of our men-of-war. Our own feeling is that we 
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are going all wrong in flooding the service with such numbers of 
expensively trained young gentlemen. We do not want the class we 
are training for the ordinary work. We should have a small corps 
of highly trained engineers, but the main body should not be brought 
up in the manner they are at present. We want our engines driven 
with skill and intelligence; but anything beyond this is a luxury, and 
one that leads to all kinds of complications. The engine-room 
artificers were introduced as an attempt to meet the want we speak 
of, but they are not altogether satisfactory, although many are excel- 
lent workmen and valuable assistants. We should like to see the 
establishment of a corns of good practical men for driving our engines; 
men who might rank, if rank is necessary for them, with our warrant 
officers ; paid well enough to enable us to get thoroughly respectable 
and intelligent men, who would be competent to effect all ordinary 
repairs, etc., to the engines; men of the same stamp as those who run 
our ocean steamers at high rates of speed with such continuous 
success. 

We believe that the system, under which the staff necessary for 
working the engines of H. M. ships is provided, stands alone among 
navies.” 

The editor evidently did not include the United States Navy in 
his comparison. 

It is not improbable that the ultimate solution of the question in 
Great Britain will be the early selection and naval training of these 
men, practically as it is done in Italy and Germany. 

Such a system would have its advantages for us. I do not assert 
my Opinion that it is indispensable, but I believe that it would be 
much better than taking machinists from private shops and steamship 
lines, which naturally make every effort to retain their most skillful 
and reliable men, releasing to other employment only those of sec- 
ondary value. A school established at New York which should take 
boys of good character, good physique and mechanical aptitude, give 
them a course in mathematics to plane trigonometry inclusive, funda- 
mental science and a knowledge of drawing, and at least three years 
solid practical apprenticeship in the machine shops of the navy-yard, 
would turn out a class of young men well fitted to begin active service 
in cruising ships. Their apprenticeship in the navy-yard shops 
should be supplemented by experience in running machinery in 
tugs and other service vessels, and at steam trials. These men 
should enter active service in the lowest grade of machinist, and have 
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ahead of them four or five promotions in grade and responsibility, 
and as many rates of pay. They should have in the senior grades 
the rank, pay, and consideration in berthing, messing and privileges of 
our existing warrant officers, and should be eligible to promotion to 
the rank of assistant engineer. 

I think a good many officers will agree with me that the present 
system of graduating assistant engineers at the Naval Academy is 
surrounded with faults and objections. They are admirably prepared 
to take up advanced courses of real naval engineering, z. e. designing 
and construction ; but for engine-drivers the mark is overshot. They 
have had too much of the classroom and too little of the machine 
shop, and they are inferior in practical knowledge to men much 
beneath them in mental training. Moreover—a very serious thing 
in a ship filled with machinery—they add nothing to the strength of 
the working force for repairs. The class pf men that is recommended 
to take their places would be trained first and foremost as practical 
workmen, accustomed to manual toil, and ready at any time to labor 
at the lathe or bench. 

The tenure of ratings, and the regular advancement of men from 
one to another, subject to certain qualifications of service and capacity, 
is a subject which the study of foreign systems forces upon our atten- 
tion. Our own service is somewha. chaotic in this respect. Asa 
rule, the rates in a ship are the creations of the commanding officer, 
who has power to “reduce any rating established by himself,” and 
who, upon turning over his command, effects a general disrating in 
order that his successor may have the same free scope. At the 
pleasure of the commanding officer, the chief petty officer of a ship 
may be disrated to landsman, and a landsman from the crew may be 
advanced to his position. Boatswain’s mates, captains of parts of the 
ship, and coxswains are constantly made and broken. 

I do not wish to be understood as criticising the manner in which 
this power is exercised by commanding officers. I believe it is, in 
the majority of cases, employed with the best judgment, and gener- 
ally with a conscientious sense of the obligations that are joined to it. 
I am perfectly aware that no officer, until he has had some experience 
as first lieutenant or in command, can fully appreciate the difficulties 
that surround this question in a service recruited from odds and ends 
of all humanity, as ours has been; and I know that often, on account 
of the absence of better material, it has been necessary to drag an 
apprentice-boy, or even a newly caught “ beachcomber,” from his 














8 NAVAL RESERVES. 


obscurity and make him a petty officer. But the system is a bad one, 
and the fact that arguments to sustain it can be drawn from the con- 
dition of the service is a powerful argument for the reform of that 
condition. It is true that good, well-behaved petty officers are rarely 
disturbed in their rates, but it is also true that they have no certain 
right of property in them which they can assert and defend, and that 
they can be deprived of them at any moment without reason given 
or charges preferred, the regulation merely requiring the fact to be 
noted in the log. 

This is as well understood on the berth-deck as it is in the cabin, 
and it diminishes the ambition to obtain a petty office and the pride in 
the possession of one. When aman may be elevated from the ranks 
one day and degraded to them the next, he looks with indifference 
upon his ephemeral honors, and does not exert himself materially to 
get them or to keep them. , The fact that petty officers do not have 
sufficient control and command over their men, and do not lead and 
influence them to subordination and good behavior, has constantly 
been deplored. How can it be otherwise when our system of ratings 
keeps the level of the whole service at the level of the mass of unrated 
men? Our petty officers should be required to have more capacity, 
and should be clothed with more authority and given more import- 
ance. They should constitute a class apart. The distance between 
the rated and unrated Jersonne/ should be greater than it is, and that 
between the rated Jersonne/ and its commissioned superiors should 
be less. So much may be demanded from any individual in the crews 
of our new ships, that the numerous different grades of capacity and 
intelligence must be recognized, encouraged, rewarded and pre- 
served. A man who by his ability and faithfulness has obtained a 
rate should be deemed to have acquired property in that rate, similar 
in kind, if less in degree, to that which an officer enjoys in his com- 
mission. 

It ought to depend upon certain qualifications of service as well as 
of capacity, be conferred by a board, and taken away only by a board 
or by the sentence of a court-martial. I do not mean a board of 
juniors serving in the ship with the man to be rated, but a Board of 
Ratings, established for the station or the squadron, and working 
under the provisions of a general scheme. 

I have not overlooked the fact that our existing regulations provide 
in certain cases for enlistments of petty officers, thereby conferring 
rates which cannot be reduced by a commanding officer. But the 
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conditions are onerous and difficult to fulfill. In the first instance 
twelve years’ continuous service are required, three good-conduct 
badges must also be had, and very high marks must always have 
been obtained. It is anomalous that, in a service whose require- 
ments are low and discipline mild, where a man may be rated to any 
position in the crew without previous service or certified qualifica- 
tions, a seaman can obtain a certain, assured, and permanent position 
as a petty officer, only after a period of service amounting to a third 
of his active lifetime. 

More thorough training and continuous service would supply the 
men for the permanent ratings of all kinds; and this, I think, is one 
of the advantages that we may confidently anticipate in the future 
organization of our naval crews. 

Trained boys need not be depended upon exclusively to fill all 
vacancies in the seaman class; but no foreigners should be enlisted 
at home or abroad, and no men beyond the age of ready adaptability 
to a new life should be taken. Above ail, no men who have failed 
in other pursuits should be entered, to make one more failure at 
Government expense. A service, as attractive to men as ours can be 
made, need not go begging for recruits. 

A board of officers recently in session at the Navy Department, to 
examine the question of rating and pay, has given the subject careful 
consideration, and has made in its report important suggestions. 
Generally speaking, they have been in the direction of increasing the 
number of rates or grades of rates in a specialty, in order that pro- 
motions may be more frequent, and that distinctions may be made 
between slight differences of professional skill, or, where the skill is 
the same, that better conduct may be considered. 

The board recommends the creation of a special corps of marks- 
men; the candidates for the requisite training to come from any 
specialty stationed in the battery in action, and proficiency to be 
rewarded by a certificate and three dollars per month extra pay. 
The value of accomplished marksmen for firing the guns of the prin- 
cipal and secondary batteries is forcibly presented in the report. 
A better class of machinists, with better pay, is also recommended. 
Four different rates are suggested, to be filled by practical men, 
capable of managing the high-power steam machinery of our new 
vessels, who shall have an assured place in the Navy and good pay. 
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The same changes in our system of recruiting and training which 
are recommended above to improve the character of the active 
service, might also, under regulations similar to those of Great 
Britain, supply a class of naval veterans for the Revenue Marine, 
and the Lighthouse, Life-Saving, and Coast Signal Services. 

Attempts have been made, and have of course been strenuously 
opposed by those whose positions would be affected by a change, to 
bring these services under the control of the Navy Department. The 
Revenue Marine is essentially a naval force, and its duties need not 
infringe upon the fiscal responsibilities of the Treasury. The other 
services do not touch these responsibilities on any side. They are 
all more than semi-nautical in their character, and when, to the admin- 
istrative reasons for a change of control, is added the military reason 
that a valuable body of naval reserves could thereby be maintained 
without additional cost, the advocacy of a transfer is much strength- 
ened. The close association of these services to the Navy would 
result in advantage to both. 

The Whitthorne bill, without making any mention of such a 
change, permits the enrollment of these men in the Naval Reserve. 
Whether they remain under the Treasury or pass to the Navy 
Department, they are equally under the command of the President, 
and it is important that they should be so instructed in warlike exer- 
cises as to form an available force in case of need. 

But these public services are small, and the number of trained 
veterans flowing from a volunteer service is limited ; therefore we 
must look to outside sources and untrained men for the large body of 
our naval reserves. 

The Royal Naval Reserve of Great Britain fills precisely the popular 
idea of a naval reserve, 7. ¢.an enrollment of men from the mercantile 
marine, with no organization, and not much drill, large dependence 
being placed upon those qualities which merchant seamen are sup- 
posed to possess merely by virtue of their seafaring life. As it may 
seriously be questioned if the Royal Naval Reserve would prove in 
time of war to possess the value generally attributed to it, it is well to 
investigate it carefully before we assert it to be a desirable example. 

The First Class Reserve (recruited from seamen) does not increase. 
Between 1881 and 1884 it actually diminished from 11,990 to 10,519 ; 
while the Second Class Reserve (recruited from fishermen) increased 
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from 5416 to 6888. The Third Class (boys) is small, varying from 
119 to 143 between the same years. 

Although the number of men employed in the mercantile marine is 
over 200,000, competent judges estimate that the Reserve force 
enrolled from this class can never exceed 15,000 men. Vice-Admiral 
Phillimore, reporting in 1880, made the following analysis: 


Total number in crews of merchant shipping, according 
to Board of Trade returns of 1875 ........ weednen ssseee 207,000 
Deducting persons “other than seamen,” viz., officers, 


apprentices, etc., engineers, firemen, artificers and 





servants, numbering .............+. vindanedeniianeneceses pee 125,000 
Leaves seamen, able and ordinary .............. etece secestas 82,000 
Deduct foreigners, numbering ...........ceceeee cecesceeees «.» 16,000 
And there are left of English seamen ...... ........000+ «.- 66,000 


The number of these seamen who, on account of deser- 
tion, imprisonment, misconduct, sickness, death, or 
other causes, do not complete their engagements, is 
GS cocesensns jauibaliiedaedtoens dink sigiilaiiainn Vaidaeaael os 25008 





Leaving apparently as the number from which the Re- 
serve must be recruited.........ccccccosscecscccsscccceccssess 28,000 


Admiral Phillimore considered that, when the age limit and physical 
qualifications were taken into account, 12,000 was a good number to 
enroll from 28,000 seamen. Therefore it appears that the system has 
been fairly successful as far as the enrollment of men is concerned. 

But the number of officers has always been far short of that allowed. 
In 1877 there were only 212; among them 114 lieutenants, of whom 
59 ° +! failed to comply with drill regulations, and 96 sub-lieutenants, 
of whom 44 had failed to comply. In 1880 there were still fewer 
officers, and in 1888 there are 264. 

The reports of the Admiral Superintendents, while pointing out 
certain defects, are rather favorable, as might be expected from their 
official connection with the Reserve. Admiral Tarleton, reporting in 
1887, thinks “ the act has fulfilled the intention of its framers.” He 
thinks the shipowners have suffered no inconvenience from the 
working of the drill regulations, that the prejudices of merchant 
seamen against the Navy have been abated, and that their character 
has been improved. He speaks highly of the Scotch and the Scotch 
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islanders who have joined the Reserve. But he admits that the vital 
question, what the Reserve will amount to in time of war, must remain 
open till tested. 

Admiral Phillimore (1880) considers them “a very fine body of 
seamen, the leading and best mer of our merchant ships.” 

But this sentiment of general approval of the system and its results 
is not unanimous. There is plenty of testimony to show that the 
men are not sufficiently drilled, that they are not sufficiently disci- 
plined, and that all sorts of frauds and impositions are attempted to 
obtain the retainer and the drill-money without rendering to the 
Government an adequate return. Several officers who have had to do 
with the Reserve, either in command of district or drill-ships or in 
charge of batteries, find serious fault with the degree of efficiency 
reached in the drill. 

There is not enough drill to teach the men the use of modern 
weapons, and the periods of consecutive drill are too short. Asa 
matter of fact, the Reserve drills have mostly been had with old 
weapons quite out of date for fighting ships; and the deficiencies 
would be still more marked if it were attempted to make the men 
qualify with new guns and carriages. The great trouble is that with 
no organization there is no esprit de corps. Each individual stands 
alone. takes his drill alone, and forms his own standard, and derives 
no strength or benefit from the community of sentiment and purpose, 
the exaltation of patriotic feeling, the respect for authority, the love 
of approbation, the resistance to fugitive impulses—in one word, from 
the discipline, moral and mental, that organization alone can give. 

A Reserve, like any other military body, should have every avail- 
able artificial aid. No dramatic quality should be lacking, no effective 
appeal to the eye or ear should be neglected. 

Pride in the reputation of one’s corps, in individual bearing, in 
excellence of drill, in the care of arms, fondness for the glitter and 
circumstance of military life, ought all to be made useful. The 
local pride of county, town or seaport should be skillfully handled to 
produce the maximum results. All this is possible with organization 
—impossible without. 

The availability of the Reserve in time of need is a serious ques- 
tion. Mr. John Williamson, secretary to the Liverpool committee for 
inquiring into the condition of seamen, says, that of the eleven or 
twelve thousand merchant seamen belonging to the First Class 
Reserve, not more than three or four thousand would be available 
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within the first six months of a war. A war might be finished before 
the end of that time; and it would follow, in that event, that the total 
annual retainer paid would amount, for the men actually utilized, to 
from go to 120 dollars apiece, which with drill-pay, pensions, etc., 
would make the Naval Reserve a pretty expensive luxury. Many 
officers will agree with Captain Fellowes, who said in 1869: “‘ The 
Naval Reserve should, in my opinion, be a body of men on whom 
you could place your hands in twenty-four hours.” 

Captain Bedford Pim, R. N., then a member of Parliament, moved 
in the House of Commons in 1878, “that in the opinion of this House 
the Royal Naval Reserve is not adapted for the present requirements 
of the nation, and should at once be superseded, or at least supple- 
mented by a large increase of Naval Artillery Volunteers; and that 
in order to secure efficiency, such men should be trained on board sea- 
going gunboats stationed around the coast, and available for service 
on the shortest notice.” Captain Pim supported his motion by a 
speech, in which he asserted that the mercantile marine did not con- 
tain more than 20,000 real British seamen, that the 12,000 or 13,000 
Naval Reserve then enrolled were all that were really available, and 
that those men could not be spared in time of war from the merchant 
service, where their ability and loyalty would find free scope and 
ample occupation in keeping up the necessary commercial commu- 
nications. He said that the Reserve was a “ snare and delusion,” and 
that the nation was paying for it a million dollars a year, when for the 
same money the services of 30,000 Royal Naval Artillery Volunteers 
could be obtained; and he culogized the zeal and capacity of the men 
of this latter corps. 

Captain Pim does not stand alone in these opinions. It is very 
evident that the Royal Naval Reserve owes its support more to the 
traditional sentiment that sea-experience, no matter how or where 
acquired, is the most important qualification of a fighting man, than 
to a carefui and unprejudiced study of the conditions and demands 
of modern warfare. 

Those who incline to the acceptance of these views will recognize 
the fact that an enrollment of our merchant seamen will not be a 
certain dependence, and that we must look to the organization of 
local bodies like the batteries of the Royal Naval Artillery Volunteers 
for a reliable and well-trained Reserve. 

The subject has received considerable attention during the past 
year in the Navy, in Congress, and among merchant sailors and 
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yachtsmen. The members of the latter class in New York have 
advanced schemes for the formation of a Reserve, which propose to 
enroll themselves and their vessels, subject to a call in time of war; 
but these schemes have not been founded upon sound principles of 
military efficiency. The Seawanaka Yacht Club proposed an enroll- 
ment of officers who were to receive occasional theoretical instruction. 
There was to be no enrollment of men as individuals, subject to either 
State or National control, and no organization or training of men, 
The idea was merely to enroll a class of yacht owners and captains 
who would all hold commissions. Titles, uniforms, a distinguishing 
flag for their yachts, and immunity from certain Treasury regula- 
tions were suggested ; but the painstaking, laborious and methodical 
details of organization and drill which are indispensable to the training 
of men for the demands of modern warfare, did not enter sufficiently 
into their plan. 

The committee, of which Commodore Elbridge Gerry was presi- 
dent, presented a scheme which did include the enrollment of men, 
but there were no adequate provisions for organization and instruction, 
to make this enrollment practical and useful. 

It is to be hoped that fuller study and agitation of the subject may 
change the attitude of the New York yachtsmen, and induce them to 
look at this matter in a different way. Gentlemen of wealth, leisure, 
position, and nautical experience, they ought to be the mainstay of 
such a movement; and giving their aid and support to efficient 
organization, place themselves at the head of a Naval Reserve 
thoroughly trained for any exigency of war. Their capacities and 
opportunities are too valuable to be wasted in naval dilettanteism. 

The Whitthorne bill will, in time, probably become a law. Its 
provisions relating to the Personnel comprise : 

1st. The enrollment of a Naval Militia, to include that portion of 
the general militia of the country engaged in seafaring occupations 
(including river and lake traffic) and in those which are allied to sea- 
faring pursuits. 

This enrollment will emphasize the fact that the Navy is an import- 
ant branch of the public service, and that its efficiency is jealously 
guarded ; and will identify the people with its interests, by assigning 
to certain classes of citizens the obligation of naval instead of army 
service, and the duty of strengthening the naval establishment in time 
ofwar. Nosuch enrollment or division of duties has ever been made, 
and there exists no provision or precedent for the assignment of naval 
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quotas to the several States. During the Civil War it was with great 
difficulty that men could be obtained in sufficient numbers to man the 
fleet ; and it was only by adjustment and arrangement between the 
War and Navy Departments, by which men drafted for the Army 
could be transferred with their consent to the Navy, that the end was 
attained. The terms of this arrangement were affirmed by a law 
enacted in 1864 ; and another act, passed the same year, credited States 
upon their quotas with the number of their citizens serving in the 
Navy. But none were obliged so to serve. 

It is very evident that this defect in our militia regulations ought to 
be remedied. 

2d. The organization by the States of batteries of Volunteer Naval 
Artillery and crews of Volunteer Torpedo-men, to be recruited from 
the Naval Militia, and from others who may desire to serve in them. 
The strength of these units of organization is fixed by the bill. All 
details of organization, uniform, titles and instruction are left to the 
discretion of the Navy Department, but must be the same throughout 
the several States and Territories. 

A State may or may not organize Naval Reserves under this act. 
As to this, there is nothing mandatory in its provisions. If they are 
organized, the United States is to provide arms, equipments, guns 
and vessels, if practicable, for purposes of instruction, and may detail 
commissioned and petty officers of the Navy to act as inspectors and 
instructors. 

The State commissions all its Reserve officers. There is a provision 
that officers holding these States’ commissions may be commissioned 
also by the President in the same titles and grades, if they so desire, 
and meet the requirements of a naval board of examiners. This 
United States commission would not alter the relation of an officer 
obtaining it to his State, or his position in the Reserves, and would 
carry tohim no compensation. It would in effect be only a distinction 
—a certificate of competency—bestowed upon an officer whose quali- 
fications had been ascertained and placed upon record. But in the 
event of war, these officers would naturally be looked to for the most 
important and responsible service. 

3d. The calling out by the President of these bodies of naval 
volunteers for annual drill, under the control of the Navy Department 
and the immediate direction of naval officers. This is a new power, 
but its possession and exercise are essential to the efficient training of a 
Naval Reserve. The country cannot furnish the means of instruction 
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to every State. It is not a question of a few hundred stand of arms, 
like the equipment of an infantry battalion of militia, but one of ships 
and guns; and modern ships and guns are too expensive to be dupli- 
cated for purposes of training. They are even too expensive to be 
duplicated for the training of the regular force. Both regulars and 
reserves must receive their final and most valuable training with ships 
and guns provided and kept in readiness for war, 7. ¢. in the battle- 
ships and cruisers of the fleet. 

If the whole training of the Naval Reserve organizations were left to 
the States, the best that the Government could do would be to place 
at their disposition, for brief intervals of time, the means to accom- 
plish this duty. But in such cases it would be necessary to keep 
naval officers in immediate control and command of this material, 
since it cannot be supposed for an instant that a modern cruiser, with 
all her intricate and costly machinery and fittings, would be allowed 
to pass out of the responsible charge of professional men. The State 
authorities might lay down a programme of exercise, but the officers 
in command of the ship placed at the disposition of the State would 
necessarily control all her movements, and would to a certain extent 
exercise military supervision over everybody embarked in _ her. 
There would be a conflict of plans and authority, and consequent 
failure. 

Following the intention of the proposed legislation, the idea would 
be that to all the volunteer organizations, both artillery and torpedo, 
small arms should, upon their formation, at once be supplied; and 
the men would become familiar with these weapons and acquire skill 
in their use in their drills at home under their own officers. As much 
valuable primary instruction can be given, and some of the cardinal 
principles of gunnery taught, by means of a battery of obsolete 
cannon, such drill batteries might be erected at central points, acces- 
sible to several volunteer organizations. The converted B. L. Par- 
rotts would be preferred for this use. 

The drills at these batteries would also be those of ordinary occa- 
sion, carried on by Reserve officers under the direction, if such had 
been detailed, of naval gunnery instructors. 

The torpedo-crews would be given materié] for instruction in the 
elementary principles of mine-laying. The depots and stores for the 
defense of ports, which, if any adequate system of coast defense is 
adopted, must be established at every principal port and sea entrance, 
would furnish ample material for the training of these men. All the 
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above drills would be had at convenient times during the year, and 
would be under State control, subject to the provisions of the general 
programme of instruction. 

The scheme of annual drill under United States authority would 
probably begin with the establishment of certain points on our coasts 
as rendezvous, to each of which would be summoned the Reserves 
from several States. There they would meet ships and torpedo- 
boats, and, wasting no time upon details which they had been able to 
master at their homes, would devote the entire period of exercise to 
their new and enlarged opportunities. The difficulty of getting suffi- 
cient volunteer time to master the laborious details of modern warfare 
has already been commented upon; and I do not think it will be 
questioned that more is likely to be accomplished in a programme 
laid down by the Naval General Staff than in one laid down by State 
authorities. Add to this advantage the generous emulation between 
the organizations of different States, and the benefit of a close touch 
with the regular service, and it seems very clear that this annual drill 
under central authority is a wise and necessary provision. If, as is 
not improbable, the course of our naval progress should lead to the 
reduction of our foreign squadrons and the increase of the home 
squadrons, Atlantic and Pacific, retaining in them all our best and 
newest ships, and making them centers of training for both officers 
and men, this Reserve would supply enough men to enable us to 
mobilize the entire fleet each summer, putting all ships into com- 
mission, and carry out a series of manceuvres, tactical and strategic. 
It may be supposed, by way of illustration of the possibilities of such 
a scheme, that the Atlantic fleet, mobilized early in the summer, 
would spend a month in the Gulf of Mexico, training the Reserves of 
the Gulf States; a month in the Chesapeake with the Reserves of 
Georgia, the Carolinas, Virginia, and Maryland ; and a month on the 
Northern coast with the Reserves of the Middle and New England 
States. The training of the Lake Reserves would be made the object 
of special arrangements. 

4th. The enrollment for terms of five years of a Navigating Naval 
Reserve, consisting of officers, seamen, engineers and firemen from the 
merchant service and other nautical and aquatic pursuits, who are 
American citizens, and who qualify before a naval board. 

They are to-report toa prescribed naval authority once a year, and 
upon establishing their continued fitness for duty are to receive a 
retaining fee. 
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This body is to be a strictly National Reserve, from first to last 
under central control. The bill provides that its members may 
receive a course of training, but there is no organization, and more 
benefit would be anticipated from the qualities acquired in their 
every-day occupations than from what it might be possible to teach 
them in desultory and unsupported instruction. 

They would be expected in time of war to do the deck and navi- 
gating and fire- and engine-room duty of the auxiliary cruisers, pro- 
vided for in other sections of Mr. Whitthorne’s bill. The guns of 
such a cruiser would be manned by a battery of Naval Reserve 
Artillery, and the whole would probably be commanded by a regular 
officer. This proposes to form the crew of an auxiliary cruiser of 
two elements; the one trained to a seaman’s calling, but not neces- 
sarily knowing anything of the use of arms; the other trained in 
the use of arms, but not necessarily knowing anything of ship man- 
agement. It is not an ideal system, but it seems the best we can do. 
It contains elements of strength, and the elements of weakness are 
those that every day of service would rapidly diminish. It is, at any 
rate, a practicable scheme and promises something. 

The enrollment of this Navigating Naval Reserve is the concession 
which the bill makes to the qualities, pure and simple, of the merchant 
sailor ; and I think the concession is sufficient. It practically defines 
the value and weight which these qualities alone have in modérn 
warfare, and it anticipates ready military support in only that degree 
that military organization and training have been complete and 
effective. 

Such is a hasty sketch of the principal provisions of the Whitthorne 
bill. I think it may be honestly said that the more fully they have 
been discussed and understood, the more has popular and professional 
opinion inclined to their support. One positive assertion may safely 
be made. The success of the measure, if it becomes a law, will 
depend upon the good-will of individuals. The States need not 
organize Reserves unless they choose to do so. The United States 
has no coercive power; and if organizations failed to obey the Presi- 
dent's call to drill in time of peace, there would almost certainly be no 
further action in the matter. The bill provides a scheme for a volun- 
teer movement, and appropriates money to equip and maintain those 
who consent to the scheme and conform to its conditions. If the 
people of the seaboard and lake States are sufficiently appreciative of 
the danger of inaction, and sufficiently patriotic to prepare for defense, 
they will do this and give the bill a fair trial. 
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A uniform system would, I think, be acknowledged by any com- 
petent naval authority to be a necessity ; and this is the only system 
which has been elaborated and placed before the country in an 
authoritative way. 

Massachusetts has taken the lead in State action, and has passed an 
act authorizing the formation of a naval battalion of volunteer 
militia, to be raised ‘‘ when the United States Government is ready to 
furnish arms and équipments and a vessel of war.” This act was 
passed chiefly, if not wholly, through the exertions of the Dorchester 
Yacht Club, which is entitled to much credit for its comprehension of 
the practical conditions and demands of a Naval Reserve. 

It is to be hoped that other States, both sea- and lake-board, may 
take the matter up with zeal and energy as a question of public pride 
and public policy. 

Considerable encouragement has come from the Northwest, where 
the bill is regarded with much favor. Chambers of Commerce and 
the Lake Carriers’ Association have passed resolutions endorsing its 
measures. A desire has been manifested for the establishment on the 
lakes of training-ships like the St. Marys at New York. 

There are plenty of lake steamers to form a powerful fleet—iron 
ships of the strongest build, for carrying ore in bulk and fighting 
their way through ice. Batteries for these ships stored at the prin- 
cipal ports, depots of mines to defend the harbors, and an efficient 
Reserve to manage both ships and mines, would furnish the means to 
do much towards guarding that important frontier in the event of 
trouble, and perhaps even to undertake offensive warfare. 

In bringing this series of lectures to a close, I will recapitulate the 
leading suggestions that I have ventured to offer touching our own 
service : 

For RECRUITING AND TRAINING. 

1st. The enlistment of our apprentices for a much longer period, 
and the adoption of such regulations respecting discharge as shall 
tend strongly to keep them in the Navy. 

2d. The enlistment of no man for general service who is not an 
American citizen and under 21 years of age. 

3d. The extension and elaboration of special training, with a great 
increase in the number of rates and differences of pay. 

4th. Greater distinction between the petty officers and the unrated 
men; greater security in their rates for the former, and regular per- 
manent advancement for those who are deserving. 
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5th. The establishment of a special school for the training of a 
superior class of machinists. 


For NAVAL RESERVES. 





1st. The employment of veteran naval seamen in the semi-nautical 
public services, and their maintenance as a first reserve. 

2d. Volunteer naval artillery and torpedo bodies, organized and 
trained substantially as described above. 

3d. Enrollment of the best men and officers of the mercantile 
marine, with a special view to their service in auxiliary cruisers. 

These suggestions, if carried into effect, may not solve our problem 
entirely and satisfactorily, but they would doubtless do something 
towards its solution. They would bring forward better suggestions, 
and both old and new mistakes would be corrected. 

Substantial progress must be gradual, but it must have a begin- 
ning notwithstanding ; and when new departures become necessary, 
no time should be lost in adopting them. 





Note.—Since the above paper was written, the New York Board 
of Trade and Transportation has taken up the subject of a Naval 
Reserve, with commendable vigor. It urges the passage by Con- 
gress of the Whitthorne bill, and has appointed a committee to 
examine the subject with a view to State action. Expressions of 
opinion were solicited from different sources, and the committee 
has adopted a bill presented by the Navy Department, and will 
attempt to secure its passage by the State legislature. The articles 
of this bill are drawn to accord with the Military Code of the State 
of New York and the provisions of the Whitthorne bill. They 
provide for the enrollment of a Naval Militia, and for the organiza- 
tion of three battalions of Naval Reserve Artillery and one battalion 
of the Naval Reserve Torpedo Corps. i 
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SHEATHED OR UNSHEATHED SHIPS? 


ANNAPOLIS, MD. 


By NAVAL CONSTRUCTOR PHILIP HICHBORN, U.S.N. 


The reconstruction of the United States Navy, begun in 1882, has 


been liberally provided for during the present Administration, and by 
the end of the year 1892, or ten years after the good work commenced, 


there will be a new fleet of thirty vessels of all classes. 


able nucleus is composed of armor-clads, cruisers, gunboats, etc., as 


follows : 
ARMOR-CLADS.* 

Names. Tons. 
Puritan, 6060 
Miantonomoh, 3815 
Amphitrite, . 3815 
Terror, 3815 
Monadnock, 3815 
Texas, 6300 
Maine, ; 6648 
Cruiser (not named), 7500 


Total, eight, of an aggregate cost of $17,01 


CRUISERS. 


Chicago, 

Boston, 

Atlanta, 

Charleston, 

Baltimore, 

Newark, 

Philadelphia, 

San Francisco, 

Cruiser (not named), 

Two cruisers (not named), 


4599 
3189 
3139 
3730 
4413 
4053 
4324 
4083 
5300 


3000 


Guns, 


COS he 


me 


Total, eleven, of an aggregate cost of $14,281,804. 


* Coast-defense monitor not included. 


This respect- 


Speed. 
13 
10.5 
12 
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12 
17 
17 


14 
14 
16.33 
18 
19 
18 
I9 
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GUNBOATS. 


Names. Tons. Guns. Speed. 
Yorktown, ‘ ; . 3700 6 16 
Petrel, , : ; ; . 890 4 13 
Concord, . , : : . 1700 6 16 
Bennington, ‘ , . 1700 6 16 
Three gunboats (not named), . 2000 


Total, seven, of an aggregate cost of $3,902,000. 


OTHER VESSELS. 


Dolphin, . , ‘ : - 1485 I 15.5 
Vesuvius, . . ; : . oa 3 20 
Training-ship, . : ‘ . 800 

Torpedo-boat,_ . . . . 100 - 22 


Total, four, of an average cost of $1,160,000. 


R“CAPITULATION. 


Total, $36,356,740 


Armor-clads, 8 at a cost of $17,012,936 

Cruisers, II " “14,281,804 

Gunboats, 7 ° 3,902,000 

Other vessels, 4 1,160,coo 
30 


When ready for sea, with armameat, etc., the total cost of these 
thirty vessels will exceed $40,000,000. 

The entire fleet is built of steel, with the exception of the five 
monitors, the hulls of which are of iron. 

Leaving out the monitors and the Chicago, Boston, and Atlanta, it 
will be observed that extraordinary speeds are anticipated in the other 
vessels; none are to have less than sixteen knots, and the torpedo- 
boat is even to run twenty-two knots. It is claimed that vessels of 
similar descriptions built abroad have attained the speed set opposite 
each vessel in the foregoing table, but it must be borne in mind that 
it was under the most favorable circumstances, as a rule—with a 
picked engine-room force and the very best coal—that such speeds 
were kept up for a few hours. It is also more than probable that the 
prototypes abroad were running on a light load-line. 

As regards the speed of the ships of our new Navy, only four, the 
Chicago, Boston, Atlanta, and Dolphin, have had a six hours’ trial 
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trip at sea, laden to the depth at which they would be submerged 
when in fighting trim; and there is good reason to believe that their 
sea speed, under ordinary conditions, will be that placed against 
their names. For the ships now in course of construction, sixteen, 
seventeen, eighteen, nineteen, and twenty knots are the speeds to be 
developed at the trial trips, which will be reduced to an average sea 
speed of one, two, and three knots less than is claimed for them upon 
the measured mile trials. Such speeds as fifteen, sixteen, and seven- 
teen knots at sea are a vast improvement upon those of the ships we 
now possess, none of which exceed twelve knots; and it is to be 
hoped that the new Navy will not fall short of the great swiftness and 
general efficiency claimed for it. 

The ships are designed of such dimensions, with lines of such 
fineness, and with machinery of such power, as should ensure a fulfill- 
ment of the calculated speed; and the construction of the hulls are 
of such material and strength as to enable the vessels to withstand 
the enormous strain of high speeds for many years. Yet the fact has 
been lost sight of, or been ignored, that an iron or steel bottom 
begins to foul as soon as placed in salt water, and therefore increases 
its resistance so as to reduce materially its initial speed. There are 
but two methods by which this difficulty may be overcome: one, 
sheathing the ship with wood and then coppering it; the other, by 
the ever increasing expense of frequent docking and painting. 

In order to comprehend clearly the importance of the proposition, 
“Whether or no, metai bottoms should be sheathed,” it is necessar} 
that the results which past experiments have given us should be 
clearly stated. That the non-professional reader may also understand 
the subject, a brief résumé of the history of sheathing may be 
required. Primarily, it should be stated that it is not claimed that 
all vessels should be sheathed, but only those denominated as cruisers. 

The custom of sheathing vessels, which has been supposed by 
many persons to rank among the modern inventions, is certainly 
of very ancient date, for it is very nearly coeval with Christianity 
itself. The authenticity of this is fully proved by the discovery and 
rescue of Trajan’s galley (A. D. 101-117) from the lake Riccio, 
where it had remained under water for more than thirteen hundred 
years. Leo Baptiste Alberte, who records the circumstance, states, 
on his own inspection and knowledge, that the pine and cypress of 
which it was built had endured, and was then in so sound a state as 
to be nearly incredible. The bottom was, according to the modern 
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and easily comprehended term, doubled; the seams had evidently 
been calked with linen, and the whole of the external part carefully 
smeared or payed with a coat of Greek pitch, over which was 
secured an exterior covering, or what is now called a sheathing, 
formed of lead rolled or beaten to a proper thickness, and closely 
attached to the bottom by a sufficient number of small copper nails, 

Lead sheathing was used exclusively up to the year 1761, when 
the frigate Alarm of the British Navy was sheathed with copper and 
sent to the West Indies, where she remained for a considerable time, 
This experiment demonstrated that copper was the best protection 
against fouling, but it was discovered that the fastening of the plank, 
which in those days was of iron, had been badly damaged through 
oxidation. As a result, there was the same talk of economy (by 
persons whose positions and experience would warrant different 
opinions and actions) that we hear to-day, and for twenty-two years 
after the fact had been established that copper was the only preven- 
tive against sea-worms and fouling, these wiseacres, although they 
admitted that copper fastening would have to be substituted for iron 
bolts and spikes, objected to the change on the plea of economy, and 
squandered many hundred thousands of pounds on foolish experi- 
ments. Throughout this period, copper sheathing was applied to all 
of the ships of the English Navy, and the injury to the fastenings of 
the bottoms became so alarming, that, in 1783, the Navy Board seri- 
ously contemplated the discontinuance of copper sheathing of vessels 
“laid up.” 

The master-shipwrights and other professional officers of the dock- 
yards gave it as their opinion that the use of mixed metal bolts as 
fastening below the water-line would remedy the evil complained 
of. The suggestion was adopted and with good results; a still further 
improvement resulted when copper was substituted, a few months 
later. The estimated increase in the cost of a first-rate was about 
$11,000 for substituting copper for iron fastening; and when it is 
taken in consideration that the total cost of such a ship approximated 
$500,000, the insignificant additional cost is not worthy of mention. 

The first country to take the initiative step in building iron vessels 
for the Navy was Great Britain. The Dover, asmall paddle-steamer, 
was built in 1839,.and was followed by the Alert, Soudan, and Wil- 
berforce, all of small size. It was not until the year 1843, however, 
that the building of war steamers of iron began; the first, the Tri- 
dent, of 850 tons, was built by Ditchburn and Moore. During the next 
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three years 34 iron steamers were built by or purchased for the Gov- 
ernment, among which were the Birkenhead and Megaera; the latter 
was lost in 1871 through circumstances that are likely to occur again 
to any iron steamer, namely, corrosion of skin plates to such an 
extent that they almost dropped from the frames. France followed 
England closely in the new departure in shipbuilding, and both coun- 
tries soon possessed a large number of iron steamers. 

But soon a temporary reaction took place, caused by the discovery 
of the tendency of iron ships to foul. In fact, such was the alarm 
felt by the Admiralty in 1847 at the formidable character of this 
kind of mischief, that it threatened to fix a limit to the employ- 
ment of iron ships for naval purposes. The board had commenced 
selling, and were debating about the sale of all sea-going zvon ships. 
The discovery of an anti-fouling paint that gave very fair results 
caused the Admiralty to reconsider its contemplated action ; the iron 
vessels were retained and the building of that class continued. 

Since 1836, when the first experiments were made to prevent the 
fouling of the bottoms of metal ships, up to the present time, thous- 
ands of patents have been taken out for paints and other appliances 
having the above object in view, our Government alone having 
expended over $10,000 in the last six years’ tests; but none have 
come up to the requirements. For the protection of iron, nothing 
has been found superior to a coating of red lead and white zinc, but 
no paint has yet been discovered that will prevent fouling for any 
considerable time. Few subjects connected with the construction of 
iron and steel ships are more deserving of better attention than the 
prevention of this fouling and destructive corrosion of unsheathed 
ships. 

The efficiency and durability of hard cold-rolled copper sheathing 
is admitted to be far superior to either Muntz metal or zinc, the rela- 
tive values of which may be given approximately at 15, 10, and 5 
years respectively. Copper is used almost exclusively for naval 
vessels, and only in very isolated cases is zinc used. 

The difference in friction between a smooth coppered bottom and 
a smooth painted iron skin is important, and is considered by every 
naval architect when designing a vessel. The coefficients of resist- 
ance for various surfaces are as follows: 


Surface. Coefficient. Surface Coefficient. 
Cleancopper, . . . . . .007 Smooth sawn plank, . .o16 
Smooth paint, . . . . . .o10 Moderately foul, . . org 


Ironskin, . . . . . . 1014 Barnacled, . . . . .055 
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The resistance of an iron skin is twice that of a smooth copper 
bottom, increasing to nearly threefold when moderately foul, and to 
nearly nine times when barnacled. The latter term, however, is some- 
what vague, as the barnacles, seaweed, etc., may have co!lected upon 
the iron bottom to such an extent as to reduce the speed of the vessel 
to an almost imperceptible motion. W.H. White, Chief Constructor 
| of the British Navy, states in his work entitled “‘ Manual of Naval 
Architecture,” page 438, as follows: “ A third deduction (in experi- 





| ments on surface friction) is the great increase which results from a 
very slight difference in the apparent roughness of the surface. For 
instance, the frictional resistance of the surface of unbleached calico— 
not a very rough surface—was shown to be about double that ofa var- 
nished surface. This varnished surface, it is interesting to note, gave 
results just equal to a surface coated with smooth paint, tallow, or 
composition such as are commonly used on the bottom of iron ships. 
The frictional resistance of such a surface moving at a speed of 600 
feet per minute would be about one-quarter of a pound per square 
foot of immersed surface for clean bottoms of iron ships when moving 
at a speed of about 12.8 knots. This unit is worth noting.” 

Again, on page 448, Mr. White states: “‘ Frictional resistance is 
the most important element of the total resistance of most ships, and 
in well-formed ships moving at moderate speed, it constitutes nearly 
the whole of the resistance. This fact has been established experi- 
mentally, but was predicted on theoretical grounds. The experi- 
| ments made by Mr. Froude in Her Majesty’s ship Greyhound, and 
I} those made by him on numerous models, show that for speed of 
from six to eight knots, or about half speed of ordinary ships, the 
frictional resistance with clean bottoms is 80 or 90 per cent of the 
: total resistance ; and at full speed, even of the swiftest ships, the fric- 
tional resistance equals 50 or 60 per cent of the total resistance. 








— 


- When the bottom becomes foul, and the coefficients are doubled or 
trebled in consequence, frictional resistance, of course, assumes a still 
more important place, the practical effect of which is, as already 
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remarked, a great loss of speed, or a considerably greater expendi- 
ture of power in reaching a certain speed.”’ 

The trial trips of the Boston and Atlanta furnish striking examples 
of the serious disadvantages of a foul bottom. These ships are 
duplicates in every detail, and were loaded to the same draught at 
their trials. The Atlanta ran a six hours’ trial trip on April 13, 1887, 
and attained an average speed of 15.5 knots, with 3345 indicated 
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horse-power. The Boston had a similar trial on September 1, and 
made an average of 13.8 knots on 3780 indicated horse-power. The 
difference in speed and horse-power was therefore as follows : 


Speed Horse- Power. 





Atlanta, , ; 15.5 3345 
Boston, . . . ° . 13.5 3750 
Difference, ‘ , . , ‘ 1.7 435 


In other words, although the Boston’s engines developed 435 
H. P. more than the Atlanta, yet her speed was 1.7 knots less. This 
discrepancy in speed was solely owing to a foul bottom, as the 
Boston had been lying in the Wallabout at the Brooklyn yard for 
over a year. The Auanta made her trial witha clean bottom, having 
recently come out of dock with a new coat of paint. 

The Army and Navy Journal of September 10 contained the 
following remarks concerning the Atlanta, which still further empha- 
size the necessity of frequently docking metal bottoms: “ It appears 
that the new cruiser Atlanta mnst be docked, and that speedily, or 
be numbered among the lame ducks of the Navy. It is said that 
from not seasonably docking her, thus allowing the bottom to get 
foul from more than six months’ service without inspection, as well as 
from a break in the propeller while aground for half an hour last 
summer near Newport, the speed of this fine ship has become much 
impaired, so that with fifty revolutions of the engines it is but little 
more than eight knots.” 

There are only two iron vessels in the old Navy that may be 
classed as cruisers, the Alert and the Ranger, and both are in the 
Pacific. They are sister ships of 1020 tons displacement. The Alert 
is cruising in the Pacific, the Ranger is surveying on the coast of 
Lower California. Their maximum speed with a clean bottom is about 
10 knots. Chief Constructor Wilson, of the U.S. Navy, in his argument 
for sheathing, submitted a letter from Commander Philip, of the 
Ranger, under date of June 22, 1882, in which he called attention to 
the fact that with a clean bottom the ship readily made seven to 
eight knots on seven tons of coal, while with a foul bottom she made 
less than six knots, though burning from twelve to fourteen tons 
a day. 

Under date of September 12, 1887, Commander J. D. Graham, of 
the U. S. S. Alert, wrote to .the Navy Department as follows: 
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“ The ship was docked at Callao the latter part of June last, it being 
about six months from the time she was docked at Mare Island 
before going into commission. The bottom was very foul, it being 
estimated that 12 tons of barnacles were taken off. To dock this 
\ ship, it cost for the four days we were in dock, $2782 American 
' money. A few days since, the chain to the anchor by which the ship 
| was riding parted, and in order to recover the anchor I was com- 
pelled to use the service of a diver. I directed him that while he 
was down to look at the bottom of the ship, and he reported it as 
becoming considerably coated again. The bottom fouls very quickly 
and diminishes the speed greatly. Running from this port (Paita, 
Peru) to Callao, going down, before docking, we used 8o0tons of coal, 
obtained here at $20 (gold) per ton, amounting to $1600. If the 
bottom had been clean we would have used only 25 or 30 tons for 
the trip, making a saving of $1000.” 

The Ranger was docked at Mare Island last October, about four 
months after her return from the coast of Lower California. Coming 
up the harbor to the Navy Yard she is said to have presented a 
’ remarkable spectacle. Along the ship’s side at the water-line was a 

thick growth of bright green sea-grass, from a few inches to a foot in 

length, while kelp in stringers and in bunches up to six feet in length 

trailed alongside and astern. The water in the Mare Island straits is 

nearly fresh, and ina few weeks the kelp dropped from the bottom 

of the vessel; but when docked there was still a large quantity of 

! barnacles, some as deep as one and one-half inches, and a thick 

growth of marine vegetation with clusters of mussels to an average 

| depth of four inches. Taking at random an area of sixteen square 

feet, and scraping off and weighing this marine vegetation, barnacles, 

and mussels, on the day succeeding the docking, the total weight of 

the entire surface of this stuff was computed at 12 tons, a weight 

sufficient to increase the draught of the ship nearly one inch. What 

this incumbrance cost the vessel in speed and coal may be seen from 

| the appended tables of the relative speed and consumption of coal 
| with a clean and a foul bottom: 








: CLEAN Borrom. Fou. Borrom. 
Speed per hour. Coal, lbs, per hour. Speed per hour. Coal, lbs. per hour. 
6. 400 6. 850 
6.6 630 6.7 1200 
8.1 goo 8.2 1980 
10.2 1250 10. 3240 
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The Ranger, it should be stated, left the Mare Island Navy Yard in 
November, 1886, a couple of days after having been docked, cleaned, 
and painted, and returned during the first week of July, 1887, in the 
condition described. The above is certainly no record from which 
the advocates of unsheathed bottoms can derive any satisfaction. 

Again, Rear-Admiral S. B. Luce, in a letter to the Navy Depart- 
ment, on May 5, 1887, writes as follows: “ The subject of sheathing 
iron ships has recently been brought to my attention by the ex- 
perience of the Italian man-of-war Flavio Gioja, which we lately 
fell in with. She had not been able to finda dry-dock for 19 months, 
and was so foul that her speed was reduced about one-half. Drawing 
about 23 feet of water, she could not enter the floating dock at St. 
Thomas, and was obliged to go to Fort of Franco, Martinique, where 
there is a very fine dock.” 

Captain Boyd states that when he commanded the Alert in 
China, the vessel’s speed on one occasion was reduced from 10 to 6 
knots per hour; that the vessel was placed in dry-dock at Hong- 
Kong, and, by actual measurement, 13 tons of barnacles, coral, and 
vegetable marine growth were removed from the ship’s bottom, a 
considerable amount of iron scale being taken off in the process of 
removal. On leaving the dock, her speed came up to its normal rate, 
10 knots under steam, and 13 knots under canvas. 

The action of salt water upon steel rapidly corrodes the metal, 
and produces what is generally known as “ pitting.” From the fol- 
lowing data, conclusive evidence is shown of its deteriorating effect 
upon “ unsheathed ships.” 

The U. S. S. Boston, before launching on December 4, 1884, 
received three coats of paint, composed of two-thirds red lead and 
one-third white zinc, and on September 10, 1886, while in dock, the 
bottom was again painted with a coat of ‘“ West’s Anti-Corrosive 
Paint.” On July 30, 1888, the ship was again placed in dock, and 
after the bottom was thoroughly scraped to remove barnacles and 
grass, there remained no sign of the patent paint; but the red lead 
still adhered to about one quarter of the surface. There was a con- 
siderable amount of “ pitting” on the bottom plates, extending to a 
depth of one-sixteenth of an inch, and the edges of the plating were 
corroded, as were also a number of rivet-heads ; these formed the 
worst cases of “ pitting,” the holes having a depth of about one- 
eighth of an inch in some places. 

The condition of the Dolphin is also somewhat serious ; at about 
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the usual load water-line a “ pitted” belt, varying from three to 
eighteen inches in width, extends from the forward to the after 
tower. The holes are from one-sixieenth to three-sixteenths of an 
inch in depth, and as the plates are but seven-sixteenths of an inch 
in thickness, this becomes quite a serious matter. The efficiency of 
the ship was also reduced by a very foul bottom, contracted on her 
recent voyage along the Mexican and South American coasts, where 
the action of the water upon steel is much more vicious than else- 
where. The loss of speed was nearly two knots per hour, thereby 
limiting her safe coal endurance to only 2500 miles in very favorable 
weather, and in rough water to only 2000 miles. 

The Esmeralda, of the Chilian Navy, is an example of the attention 
necessarily given to unsheathed ships required to remain or cruise in 
tropical seas. She is docked every four months, and four coats of 
paint are applied at each docking. Among the merchant steamers 
trading in warm waters, that receive the same treatment, may be 
mentioned those of the P. S. Nav. Co., the P. S. S. Co., and the 
Pacific Mail Steamship Co. 

On the following pages are full size illustrations of barnacles of 
only four months’ growth that were taken from the bottom of the 
Pacific Mail Steamer City of Panama, which plies between Panama 
and Acapulco. 

The Senate Committee on Naval Affairs held several meetings 
during January, 1884, at which the views of Secretary Chandler, 
Admiral Porter, Chief Constructor Wilson, the members of the 
Advisory Board, Chief Engineer Isherwood, and a number of other 
officers of the Navy, were stated in relation to the cruisers Chicago, 
Boston, and Atlanta, and the dispatch-boat Dolphin, then in course 
of construction. The subject of “sheathing” was incidentally dis- 
cussed, in the course of which some very remarkable statements and 
arguments were made by the opponents to “ sheathing.” . Those who 
favored the system of sheathing were Chief Constructor Wilson, 
Chief Engineer Isherwood, Rear-Admiral C. R. P. Rodgers, Senator 
McPherson; and, according to the statement of the Chief Con- 
structor, “the first Advisory Board, consisting of nine line officers, 
three engineers, and three naval constructors, had agreed to the fact 
that it was advisable to sheath over the ships with wood and copper 
them.” There were other officers who opposed the system of 
sheathing. 

The President of the Advisory Board No. 2, Rear-Admiral 
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Shufeldt, read before the Senate Naval Committee referred to, a 
letter from the Board of December 20, 1882, of which the matter 
relating to the subject of sheathing read as follows: 

“ The principal object in sheathing large iron ships is to avoid loss 
of speed by fouling of the bottom, by the use of copper sheathing. 
This desirable result is only imperfectly secured, and the only addi- 
tional advantage is that the local strength of the bottom is increased. 
To use copper sheathing without injury to the ship’s iron bottom, 
owing to the galvanic action set up in sea-water, it is necessary that 
the two should be completely insulated. This involves the use of 
brass stern and stem posts, and that the iron or steel bottoms be 
cased in two thicknesses of wood, the inner one being bolted to the 
skin with iron screw bolts, and the outer fastened to the inner with 
brass screws, as shown in the above cross-section. It can be readily 
seen that this system requires skillful workmanship and the utmost 
care to perfect insulation. 

The Board decided not to sheath the ships, on the following 
grounds : 

“1. It did not add to the durability, as with even ordinary care the 
lifetime of an iron ship is practically unknown. 

2. The weight of hull is from 12 to 15 per cent increased, and, 
regarding the displacement as a fixed quantity, the efficiency of a 
given ship is correspondingly reduced. 

3. Taking into consideration the great first cost of sheathing, the 
fact that now that there are large docks in all parts of the world, the 
steel bottom can be kept as clean as a copper one by judicious selec- 
tion of paint and docking twice or three times per year, without 
greater annual expenditure. 

4. The use of a double bottom provides the same safety obtained 
by the greater local strength of the sheathed bottom.” 

The Admiral makes the point in favor of sheathing, that it 
increases the local strength of the bottom, but claims again that “‘ the 
use of a double bottom provides the same safety obtained by the 
greater local strength of the sheathed bottom.” 

In the Baltimore and in the Charleston, now in course of construc- 
tion, the transverse frames in wake of the double bottom are spaced 
4 feet apart, and the longitudinals are about 7 feet apart. Making 
due allowance for the angles to which the skin plating is riveted, 
there is an area of about 24 square feet over which the skin or outer 
bottom plating, one-half inch in thickness, is laid. This unsupported 
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surface will naturally have a tendency to buckle, and the wood 
sheathing would entirely prevent such an occurrence. The inner 
bottom or ceiling plating upon the frames is to prevent the water 
that may come through the outer bottom when the ship is leaking, 
from getting over the floors and thus eventually sinking the vessel, 
The inner bottom does, of course, add to the strength of the ship, 
but its primary object is to confine the water within certain safe 
limits, and it is not likely to prevent buckling of the outboard skin 
plating. Asheathed vessel would, in addition, take the ground more 
easily, and the structure proper of the ship would be subjected to less 
damage than if the ship settled upon a surface of 24 square feet of 
one-half inch steel plate. 

There are three systems of shipbuilding, in so far as relates to the 
material employed—wood, metal, and composite. The last named 
is that in which metal and wood are both used. In the British Navy, 
shipbuilding in wood has practica!ly ceased since 1874, and compo- 
site vessels of considerable size and speed have been built as a com- 
promise between iron and wood hulls. 

The composite ship, with its keel, stem, stern-post of wood, and 
its frames and beams of iron or steel, or both, and with an outer 
planking, has the elements of strength of the metal ship to a large 
extent, and also the advantages of acopper-sheathed bottom. These 
ships are especially fitted for cruising purposes, as they do not need 
to go into dock to be cleaned and painted, as is the case with metal 
ships. 

The prejudice that once, and not so very long ago, existed 
against metal ships has entirely disappeared, and it is admitted that 
for durability and strength the steel ship cannot be surpassed. 
Therefore, when such a scientific and practical naval construction 
corps as the French still continue to build wooden vessels, the reason 
must be that the advantage of the strength of the metal ship is 
weighed against the advantage of continued speed of the wooden 
vessel, and that speed, which means efficiency under all circum- 
stances and safety in some cases, has influenced the construction 
policy of the French. Quite a number of French armor-clads, built 
for service abroad, are built of wood, and some upon the composite 
system. 

The sheathed ship possesses all the advantages of the steel or iron 
ship and of the wooden vessel. It has the strength and durability of 
the metal ship without any of the drawbacks incidental to an iron or 
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steel bottom, as its submerged surface is coppered, and therefore 
rarely requires docking for the purpose of cleaning. 

As to the criticism directed at those who advocate sheathirg, by 
saying that no holes should be bored in the bottom of any ship, it 
rather indicates an excess of feeling in behalf of their side of the 
question. The “holes bored in the bottom” would be those through 
which the screw-bolts for the inner layer of planking would be put, 
and taking 80 three-quarter inch bolts as the number through a plate 
4 feet wide and 12 feet long, the total diameters of the bolts would 
reduce the width of the plate to 42 inches, but the margin of safety 
would be such as to make this apparent loss quite imperceptible to 
the skin plating of a ship. 

The statement of Chief Constructor E. J. Reed, of the British 
Navy, in his report to the Committee on Designs of Ships of War, in 
1871, was as follows: “ I would also like to take the opportunity of 
saying that I think, in combining an iron frame, or, in fact, an iron 
built vessel with wood and copper, as in the Inconstant, we are 
making a very great experiment, but one forced upon us, because it 
would be absurd to build a wooden ship to go that speed and expect 
her to take the strain of her engines, and it would be equally absurd 
to build an iron ship to go that speed which would foul, as the fouling 
would take off from that extreme speed. We have no alternative, 
therefore, except to adopt some such system of construction as that 
of the Inconstant.”’ 

It should be stated, in this connection, that up to the time at which 
Sir E. J. Reed made the above statement, the armor-clads Audacious, 
Swiftsure, Triumph, and Vixen had been sheathed with wood; and 
of unarmored cruisers, the Inconstant, Active, and Volage were built 
in a similar manner; and further, that they have been in active ser- 
vice upon foreign stations almost continuously up to the present 
time, and bid fair to continue as useful vessels for many years to come. 

As will be seen from the subjoined table of sheathed vessels, this 
mode of protecting a ship’s bottom and preventing fouling is not.an 
experiment, and has been quite extensively adopted. 


SHEATHED NAVAL VESSELS. 


Country and Name of Ship. Class. Tons, Built. 
Argentine Republic. 

Almirante Brown, , ° : . Armor-clad, 4200 1880 

Patagonia, ; ‘ , ; . Cruiser, 1500 1885 
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Country and Name of Ship. 


Brazil. 
Aquidaban, 
Riachuelo, 


(Not named), 


Guarany, . ° ° 
Iniciadora, 
Marajo,.. ° 
(Not named) two, 
a twelve, 
ad one, 
Purus, . 


Chili. 
Blanco Encalada, 
France. 
Duguay Trouin, 
Duquesne, . ° ° 
Sfax, . . ° 
Tourville, 
Germany. 
Leipzig, . ‘ 
Prinz Adalbert, 


Bismarck, . , ‘ 
Stein, . ° . . 
Stosch, 

Gneisenau, . ° 


Moltke, , ° ° 
Elisabeth (in place of), 


Alexandrine, . 
Arcona, ° ° 
Carola, ; ° 
Marie, ° 


Olga, . ° e 
Sophie, ‘ e 


Habicht, 

Mowe, ° . 

Charlotte, 

Blucher, . ° . 

Nixe, . ° . ° 
Greece. 


Admiral Miaulis, 
Hydra, ° 
Spetsais, . . 


Class. 


Armor-clad, 


“ 


Cruiser, 


Gunboat, 


“ 

a) 
Monitor, 
Gunboat, 
Cruiser, 


Transport, 


Armor-clad, 


Corvette, 
Frigate, 
Cruiser, « 


Frigate, 


Frigate, 


Cruiser, 
Corvette, 


Gunboat, 
Frigate, 
Torpedo-ship, 
Frigate, 


Corvette, 
Gunboat, 


it) 


Tons, 


5000 


3140 
5440 
4420 
5440 


1770 
480 
480 


Built, 


1885 
1883 
Building, 


1883 

1883 

1885 
Building. 


Que 
1575 


1577 
1876 
1884 
1576 


1875 
1876 
1577 
1579 
1877 
1579 
1877 
Building. 
1885 
1885 
1880 
1881 
1880 
1881 
1879 
1879 
1885 
1877 
1885 
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} Country and Name of Ship. Class. Tons. Built. 
| Great Britain. 
Audacious, : . : ' » Armor-clad, 6010 1869 
Impérieuse, ° , . ° ; “ 7390 1883 
Nelson, ° , ‘ ‘ . ‘ - 7630 1876 
Neptune, . . ; : . . ” 9310 1874 
Northampton, . j . . ‘ se 7630 1875 
Shannon, . ° ; ° : - 5390 1875 
Swiftsure, . . ‘ ° ° ° " 6910 1870 
: Temeraire, : : : ’ ‘ se 8540 1876 
: Triumph, . ‘ ° ‘ ° , “ 6640 1870 
; Vixen, . ‘ ; . ‘ . sis 1230 1865 
Warspite, . : ; ‘ ° ° we 7390 1884 
: Active, ; ° , , , . Corvette, 3080 1869 
i Bacchante, . ‘ ; ° ‘ ‘ “ 4130 1876 
' Boadicea, . , ; ; ; ‘ ” $140 1875 
: Calliope, . . : . ‘ ° oe 2770 1884 
; Calypso, . ° R ; , ; ae 2770 18383 
; Canada, . ‘ , , , ‘ 6 2380 1881 
Carysfort, . ° . e , , -“ 2380 1878 
z Champion, . ° , , ; “ 2380 1878 
j * nae 
Cleopatra, . , ; ; ‘ ‘ ” 2350 1878 
Comus, . : ‘ ° ‘ ° se 2380 1878 
‘ Constance, , ° ° , ‘ 7 2380 1878 
; Conquest, . , , : , ‘ “ 2380 1878 
Cordelia, . ‘ , , , : “6 2380 1880 
Curacgoa,. . , . ‘ ° e 2380 1881 
: Euryalus, . ° . ° ; ‘ " 4140 1877 
: Inconstant, ° : : . . Frigate, 5780 1868 
Raleigh, . ; ° ; ° : - 5200 1873 
i Rover, : , , . . . Corvette, 3460 1874 
E Shah, : ‘ . , . Frigate, 6250 1873 
: Volage,_ . : ; . ; . Corvette, 3080 1869 
Magicienne, ° ° ; : - Cruiser, 2950 Building. 
Marathon, . ‘ ‘ ‘ ‘ ‘ -“ 2950 ie 
Holland. 
Atjeh, : ‘ . ‘ . - Cruiser, 3430 1876 
De Ruyter, , : , . ' 6 3430 1880 
: Johan Willem Friso, ‘ , : “6 3430 Building. 
Koningin Emma, : ‘ ; ‘ a 3430 1879 
Tromp, . t . , : P “ 3430 1877 
Van Speyk, ; : ° . , 3430 1882 
Bonaire, . : ‘ ; ‘ ; ee 840 1877 
Sommelsdijk, . . : : . “ 950 1882 
Suriname, . , ; ‘ , ° “ 840 1877 
Bali, . ; : : : : ; os 840 1878 
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Country and Name of Ship. 

Holland.—Continued. 

Batavia, 

Benkoelen, 

Java, . P 

Macassar, . 

Madura, 

Padang, 

Samarang, . 

Bromo, 

Merapi, ° 
Italy. 

Italia, ° 

Palestro, ° 

Principe Amedeo, 

Venezia, . 


Japan. 
Fu-S6, 


Mexico. 
Independencia, 
Libertad, . 

Russia. 
Alexander IL., 
Peter Veliky, 
Dmitri-Donskot, 
Viadimir-Monomach, 
General-Admiral, 
Herzog-Edinburgski, 
Novgorod, . : 
Vice-Admiral Popoff, 
Catherina IL, 


Sinope, ° ° ‘ 
Tchesma, . ‘ ‘. ° 
Nicholas L, 

Rynda, ° 

Vitiaz, 

(Not named), 

Vsriw, 

Dzigit, 

Kreiser, A 
Razboinik, 

Strelok, 


(Not named), 


Sweden. 
Freja, ° 


Class. 


Cruiser, 


Pdl. Cruiser, 


Armor-clad, 


“ 


“ 


Torpedo-ship, 


Armor-clad, 


Gunboat, 


Armor-clad, 


se 


Cruiser, 


ee 

ee 
Torpedo-ship, 
Clipper, 

ie) 

e 


e 


Armor-clad, 


Corvette, 


Tons. 


840 
840 
1100 
840 
840 
840 
840 
1530 
1530 


13,680 
6180 
880 


uw 


§720 


3715 


600 
600 


8440 
875 °) 
5500 
5800 
4600 
4600 


2700 


1540 
1330 
1540 
8000 


2000 


Built, 





1876 
1874 
1885 
1876 
1880 
1878 
1876 
1874 
1874 


1880 
1871 
1872 
1869 


. 
_ 
1877 


OT OR OO PY 


1874 
1874 


aN eet 


Building. 
1872 
1883 
1882 


1973 





1575 

1873 

1875 
Building. 
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1884 
1885 
Building. 
1877 
1876 
1575 
1878 
1879 
Building, 


1885 
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Country and Name of Ship. Class. Tons. Built. 
Portugal. 

Alfonso de Albuquerque, . . . Corvette, I1IO0 1884 
Rio Lima, . ‘ : , . . Gunboat, 610 1875 
Bengo, «<j 420 1879 
Mandovi, ° , ° ‘ - 420 1879 
Liberal, ; ‘ ‘ ‘ . ‘ os 447 1884 
Zaire, ° : ‘ ' , ‘ 6 447 1884 


Of the 142 armor-clads of France, England, Italy, Russia, and Ger- 
many, built since 1870, there are 26 sheathed with planking over an 
iron skin; 12 are built of wood, 6 are composite, and the remainder 
are built of iron or steel, or both entirely. 

Of the unarmored vessels composing the effective fleets of the 
above named naval powers, there are 337. These vessels may be 
classified as follows: 118 with hulls of iron, steel, or both entire; 109 
of composite build; 56 are entirely wood hulls, and 54 are of iron or 
steel hulls sheathed with wood. 

That sheathing can be successfully applied to a metal ship while 
in the course of construction is demonstrated by the fact that such a 
large number of that class, built from 1865 to the present time, are still 
in existence, and have served in extended and repeated commissions. 
The additional expense incurred in putting on the sheathing of wood 
and copper is in reality a great saving during the lifetime of the ship, 
as it obviates the necessity of frequent docking and the largely 
increased coal bills while the metal bottom is foul. 

The copper sheathing was removed from the Ajax of the British 
Navy in 1845, said sheathing having been on the ship for ‘sixteen 
years, and it was found that it had lost only one-thirtieth part of its 
weight in that time, through exfoliation. 

The Shah (also of the British Navy), which is a sheathed vessel, was 
refitted in 1878; the sheathing was then nearly twelve years old, and 
the examination of the hull showed it to be still sound in all parts. 

Another example of a successfully sheathed iron ship is the French 
cruiser Duquesne. According to the Mémorial Génie Maritime, the 
object of building this ship with wooden sheathing was to “ insure its 
ability to maintain the high speed of seventeen knots,” and she has 
not disappointed her designer. The ship was docked in November 
last, ostensibly for the purpose of cleaning the bottom. The vegeta- 
tion upon the bottom was practically nothing ; it was easily removed, 
and its total weight was less than halfaton. Yet this ship had not 
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been docked for four years, and the past thirty months she had been 
in the Pacific. The hull was apparently as sound as could be 
expected from a vessel eleven years old, and with the original boilers 
in her, she could still maintain a speed of sixteen knots. 

Upon the examination of the Blanco Encalada in 1885, the hull 
was found to be in excellent condition, and the fear entertained that the 
wood planking would rot under a ship’s bottom had not been realized 
in this vessel, although it had been in service more than ten years, 
There is something remarkable about the good condition of the zinc 
sheathing of the Encalada; and it is owing to one of two circum- 
stances, either that the zinc was of an unusually excellent quality, or 
that the ship had not lain in waters which would have destroyed either 
iron or copper in less than a couple of years. No evidence of any 
injury to the iron plating, which was examined in many places, could 
be detected. The experiment of zinc sheathing upon a single layer of 
wood was thus found to have been more successful than could have 
been hoped for. 

It will thus be seen that, while in some few cases zinc sheathing 
has proved advantageous, yet copper sheathing is to be preferred, 
and can be applied to an iron or steel bottom; but to insure the most 
perfect insulation, a double layer of planking should be fitted; the 
first, or that next to the iron plating, should be secured by iron bolts; 
the second, fastened to this by copper bolts and then sheathed with 
the best cold-rolled copper. The first cost is, of course, consider- 
able, but its beneficial and truly economical results far outweigh the 
increased first cost of a sheathed ship over that of an unprotected 
metal bottom. 

It is the general opinion of the best authorities in England that all 
steel cruisers should be wood-sheathed and then coppered. 

There have been cases where both copper and zinc sheathing have 
been destroyed in less than a year, as in the case of the U.S.S. 
Brooklyn and the U.S.S. Thetis, both of which are wooden vessels. 
The copper sheathing of the Brooklyn was almost totally destroyed 
while on the South American station in 1882; but such exceedingly 
rare events are due to some want of attention in the melting and 
refining process of the copper, or to the fact that the ship has lain 
for months in close proximity to the outlet of city sewers. The zinc 
sheathing of the Thetis, which is a wooden vessel, was applied just 
before leaving for the Pacific. When docked at the Mare Island Navy 
Yard, about seven months later, the zinc was found to have nearly 
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disappeared from the bottom of the ship ; here and there were a few 
patches, worn down to the thickness of ordinary writing paper, its 
aggregate weight being only 2300 pounds, or about 20 per cent of 
the total weight put on the vessel seven months before. 

The Independencia is the only instance, as far as the writer has 
been able to ascertain, where sheathing was apparently not a success. 
But there were mitigating circumstances connected with this excep- 
tional case. In Brassey’s work, “ The British Navy,” a history of 
the ship is given, from which it is learned that the Independencia was 
designed in 1872 for the Brazilian Government, by Sir E. Reed, 
and built by Messrs. J. & W. Dudgeon, of Millwall. 

In the operation of launching, the Neptune (as the ship was after- 
wards named) met with an accident. She stopped at the end of the 
ways, with her after-part overhanging. She was gotten off and docked 
at Woolwich; but the work of restoration proved to be of very 
formidable character. The repairs were carried out by the Messrs, 
Samuda Bros., under the direction of Sir Edward Reed. The repairs 
cost nearly $500,000 and bankrupted the builders, and in 1878 the 
ship was purchased by the British Government for $3,000,000, and 
changes and repairs were proceeded with. It was not until February, 
1883, that the ship was docked preparatory to going into commission, 
when, as might have been expected, the bottom was found to be in a 
bad condition, and, through imperfect fitting of the sheathing, as 
claimed, it was found that galvanic action was taking place by which 
the iron bottom was being eaten away. The London Chronicle, in 
reporting this bad state of affairs, says: “ Nor is this all, for, having 
settled down on the blocks, the false keel, the wood of which is in 
good condition, has been ‘hogged’ by the weight of the super- 
incumbent mass, and it is probable that the keel-plates have in parts 
been seriously weakened.”’ 

This latter statement explains the whole situation. The ship, badly 
strained when launched, never afterwards became as staunch as such 
a structure should be. It is evident that when an iron ship gets 
hogged, the bottom is strained, and no matter how carefully the 
sheathing is put on, the weakness of the ship proper cannot be 
remedied by putting on sheathing ; but the latter may keep water out 
to a considerable extent and thus be the means of keeping the ship 
afloat. 

It should be noted that, notwithstanding the bad condition of the 
ship, the Neptune was nevertheless sent to sea and has remained in 
commission ever since. 
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It is scarcely worth the space to give extended quotations from the 
opponents to the sheathing plan. The opposition came chiefly from 
persons who admitted that they were not experts, and whose preju- 
dice—for such is the proper term for unreasoning opposition—was 
based upon the extra cost entailed and the assumed difficulty of 
properly sheathing and coppering a metal bottom. 

The gentlemen opposed to sheathing proved that they had given 
the subject very little thought. They ignored the chief objection to 
sheathing, namely, “the danger of bad workmanship, by which a 
galvanic action takes place between the iron skin and the copper 
sheathing, resulting in the destruction of the iron.” Their chief con- 
cern was that the wood under the bottom would rot. Shipbuilders 
and other experts entertain the old fogy notion that the wood bottom 
will outwear three top-sides of a ship, and that a vessel with 
wood bottom and iron top-sides would be practically indestructible, 
assuming, of course, that the ship would not take the ground, but 
always be where there was a sufficiency of water under the keel. 

They also presumed to characterize as “absurd” a fact that has 
been theoretically and practically demonstrated, that a copper- 
sheathed bottom will require less power to drive it than an iron 
bottom painted, even though the former carries the additional weight 
of sheathing. 

It should be taken in consideration, however, that it is the opinion 
of a lawyer, against the scientific researches of such men as Rankine, 
Froude, and a score of other scientific and thoroughly practical 
experts. They argued that “ the multiplication of dockyards all over 
the world, and the absolute certainty that if we became a naval power 
we must provide ourselves with docking facilities,” is a sufficient 
objection to sheathing iron ships. But in this argument (?) they gave 
away their case completely. 

Ships-of-war are maintained for defensive and offensive purposes 
primarily. In peace times they are practically of no value, except so 
far as to “ show the flag ”’ in foreign ports and to be a school for our 
officers and crew. A national ship is a welcome visitor in every port, 
and at a dockyard all courtesies are extended and facilities offered. 
The officers are dined and wined,’and the ship, if in need of repairs 
to her bottom, is taken in dock and attended to. As soon, however, 
as war breaks out, there is of necessity a cessation of all such amicable 
relations between naval authorities. Ships are then fitted out for the 
purpose of protecting the country’s coast, to sail in fleets to engage 
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in battle with foreign fleets, or to hunt up and capture unarmed 
merchant vessels, or, if necessary, to have a brush with some naval 
vessel belonging to the enemy. Vessels in the latter service are 
denominated cruisers, and it is of such that our new Navy is chiefly 
composed. 

The opponents to sheathing allude to “ the multiplicity of dock- 
yards all over the world,” but apparently forget that such are not 
for the use of our ships in the event of war. As Chief Engineer 
Isherwood states, “we have no colonies where in war our cruisers 
might be docked, and neutral powers would not allow their docks to 
be so used.” Our naval vessels would therefore have to depend 
entirely upon the docking facilities at home, which in the case of the 
16-, 17-, 18-, and 19-knot cruisers would mean that they could remain 
out only so long as their fuel held out and their bottoms remained clean; 
then they would have to return for coaling and cleaning, a proceeding 
that would have to be repeated every three or four months. Having 
little or no sail power, these cruisers would be limited as to distance, 
as the coal supply would be exhausted in less than one month at the 
moderate speed of 10 knots per hour, during which interval the cruiser 
would have to cover her distance out from an American port and 
return, 

The Confederate cruisers Alabama and Shenandoah were coppered 
ships, and the former during her almost continuous cruise from July 
29, 1862 until June 11, 1864, or nearly two years, was not once placed 
in dock. Had these vessels been of iron with unprotected bottoms, 
their career of usefulness as commerce-destroyers would have been 
greatly abbreviated, and instead of inflicting a damage to our 
merchant marine of about $13,000,000, the depredations of these 
two ships would have probably amounted to only one-tenth of that 
sum. 

It may be of interest to the general reader to know the extent of 
the “ multiplicity of dockyards ” and private docks all over the world. 
It will, with the aid of a Mercator’s Atlas, be easy to show how few and 
far between are the facilities for docking upon the ocean highways, 
where vessels of the United States Navy, especially cruisers, could go 
in to scrape and paint bottoms. It would, of course, be useless for 
this country to send its ships-of-war into European waters, where they 
would be picked up by overwhelming numbers of the enemy’s 
ships, if the war was with either England or France. 

The hostile operations would therefore be limited to within a few 
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hundred miles of our own coast upon the Atlantic and the Pacific, and 


to 


an occasional brief cruise to the West Indies, while the paint upon 


the cruiser’s bottom was still fresh. On the Atlantic coast the Goy- 


ernment docks are limited to Portsmouth, N. H., one floating dock; 
New York, one stone dock, and a timber dock now building ; and at 


Norfolk, one stone dock, and a timber dock (building). Of the pro- 


St 


M 


by 


jected docks, no account has been taken in the following tabulated 


itement: 


DISTRIBUTION OF THE DRY-DOCKS OF THE WORLD. 


nw 6 6 es 5 Portugal, 4 
Ds © 6 =» « Bf Russia, a ee a a 
Denmark, ... . 4 a s+ +e ee eo SS 
rr ee ee | 
a ae | 0 a 
Great Britain, . . . 265 Pn. . « «a ee 
a + 6 © ¢ « I pS 
ae, ss «ee RH oe «ats = & ss 2° 
ee ¢ ts se 68 Australasia, . .. . 12 
Norway, 9 


aking a total of 615 docks in the world. 


Of the 166 docks in Africa, America, and Australia, 87 are owned 
the governments or citizens of European countries, as follows: 


Country. Africa. America. Asia. Australia. Total, 
a I I I 6 
Great Britain, 2 15 5! 10 78 
Holland, ... I I 
Portugal,. . 1 I 
BOG, 2 « I I 

Total, 6 17 52 12 87 


Thus revised, the number of docks owned at home and abroad by 


the different countries are : 


Nations. At home. Abroad. Total. 
Austria, ‘ : ° : 5 5 
Belgium, . ; : : iI ont 11 
Denmark, 4 1 
France, 53 6 59 
Germany, I 
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Nations. At home Abroad Total 
Great Britain, . : , . 265 78 343 
Greece, , ° ‘ , I 
Holland, ° ° : : 17 I 18 
Italy, ‘ ‘ : ‘ 13 nae 13 
Norway, ‘ ; . , 9 oss 9 
Portugal, } I 5 
Russia, 7 7 
Spain, ° 13 I 14 
Sweden, ° . , ‘ 13 13 
Turkey, : ‘ , , 4 4 
United States, ; ‘ 60 60 
Peru, ° . , , I saa I 
Chili, . 2 2 
Argentine Republic, : 4 4 
Brazil, ° ‘ ° 4 4 
China, , : . ‘ 3 3 
Japan, 5 5 

Total, ; - 529 87 616 


From the foregoing table it appears that Great Britain controls or 
owns nearly 56 per cent of all the dockyards inthe world. It has 
10 in Australia, 15 in China, 36 in India and the adjacent islands. 
It owns 2 in Africa, 12 in Canada and British Columbia, 2 in the 
West Indies, 3 at Malta, and 1 at Demerara, N. G. The other 262 
docks are within the confines of England, Scotland, and Ireland. In 
this connection it may also be of interest to recapitulate the number 
of Government dockyards owned by each country, namely : 


Austria, : ; 2 Portugal, , ‘ : I 
Belgium, , R : 2 Russia, 7 
Denmark, , P ’ 2 Spain, . 7 
France, 32 Sweden, 6 
Germany, . , , 8 Turkey, 4 
Great Britain, : R 42 United States, 6 
Greece, , ‘ . I Peru, : I 
Holland, , j i 2 Chili, ‘ 2 
Italy, ; ' ; 8 Brazil, 2 
Norway, , , ° 3 China, . 3 
Japan, : , ° 2 





Total, 
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Let the reader follow the course taken by a cruiser from the 
Brooklyn yard, bound for the Pacific to protect American shipping 
or to chase and capture the enemy’s vessels. The rendezvous of 
this cruiser would naturally be the Mare Island Navy Yard, so often 
referred to in each report of the Secretary of the Navy. Here the 
cruiser would call in to be docked for cleaning and painting, some- 
thing quite necessary after a voyage of 15,000 miles. The cruiser 
would, of course, stop at Rio Janeiro to coal, and perhaps to dock, 
there being three docks of sufficient size to accommodate a ship 
of from 3000 to 5000 tons displacement. At Montevideo, 1200 miles 
farther south, or 7300 miles from New York, there are docking facilities 
for vessels not drawing over 18 feet. But after this there is no 
opportunity to dock until San Francisco is reached, for all the docks 
on the west coast of South America, at Valparaiso and Callao, 
three in number, range only from 1500 to 2500 tons lifting capacity. 

It might happen that every dock at Rio or at Montevideo were in 
use at the very time that our cruiser desired to be accommodated, and 
the voyage might thereby be extended through the enforced delay, 
Even in time of war, if there was a disposition not to enforce the neu- 
trality laws, and a Government dry-dock was opened for an American 
cruiser, history might repeat the incident at the Brooklyn yard in 
November, 1873, where, while the Spanish ironclad Arapiles was in 
dock, the barge Upland, laden with coal, unfortunately sprang aleak 
and sank directly in front of the gate to the dock. At any other 
time this event would have caused no comment, but as the Virginius 
affair was in course of dispute between the United States and Spain, 
there were many hints that the accident was an attempt to keepa 
powerful ironclad a prisoner. This accident may happen to one of our 
ships, and the Brazilians might remember how a United States ship 
captured the privateer Florida in the harbor of Bahia on October 7, 
1864. 

Once safe on the coast of California, the cruiser would have the 
choice of only two localities for docking to scrape and paint her bot- 
tom, namely, at San Francisco (or Mare Island), and Portland, 800 
miles farther north, the latter within close proximity to the British 
naval establishment at Esquimault, Victoria, B. C. The docking 
facilities at Mare Island consist of one stone dry-dock, large enough to 
accommodate any war vessel except the large Italian armor-clads and 
those of England. Another dock at Mare Island, built of timber, 
has been in use since 1853 and is rapidly decaying. The docks at 
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San Francisco are the dry-docks at Hunter’s Point, of a nearly 
similar capacity to that at Mare Island, and the hydraulic dock of the 
Union Iron Works, capable of lifting a vessel of about 3000 tons dis- 
placement. 

In Government docks the sole expense is that of the labor to pre- 
pare the dock and take the ship in and out. For a vessel like the 
Chicago, the cost would be between $300 and $400 for docking alone. 
To this sum must be added about $1000 for scraping and painting, 
making a total of about $1400. The actual cost of docking and 
painting the Atlanta is $1250. 

It is something quite different when a private dock is engaged. In 
Great Britain, great competition has brought the charges down to 
a minimum, but the docks in India, China, Australia, and on the 
Pacific Coast are very expensive. A few years ago, at San Fran- 
cisco, the docking of the French ironclad Triumphante cost about 
$15,000 for five days, and when another French ship, the Duquesne, 
required docking in November last, the private dock wanted $5000 
for the first day and $2500 for each additional “lay-day.” It would 
therefore appear that docking is an expensive operation, at least 
in the waters to which our ships-of-war would be confined in war 
time, and, moreover, that sometimes it might not be had at any cost, 
except at a few home ports. 

It is advocated that by docking ships every four to six months 
the bottoms could be kept in good condition for steaming. Here is 
an admission that a steel bottom requires docking and painting two 
or three times annually to keep it in good condition for steaming ; 
to cover this expense it is proposed to devote the interest money, 
say $4500, or the cost of sheathing a vessel of the Chicago’s size, 
plus the saving in not having to keep the wood and copper sheathing 
in repair. As will be shown further on, the docking of a metal 
bottom is absolutely necessary at least three times annually, in order 
that the ship may retain a moderate speed without an excessive 
expenditure of fuel. As the new cruisers, however, are to have sea- 
speeds ranging from 15 to 18 knots, it will not be unreasonable to 
average their docking at four times a year. 

Now, unless our cruisers are all to go to Europe, where docking is 
cheap, or remain upon the Atlantic coast, within easy reach of a 
navy-yard dock, it will be found that there will be a very large deficit 
in their dockage fund. To dock the Chicago in any port in India, 
Australia, China, Japan, or at San Francisco would involve for 




















46 SHEATHED OR UNSHEATHED SHIPS? 


docking alone an expense each time of not less than $10,000 ; and the 
labor of cleaning (not by “ blue jackets’’), together with painting, 
would approximate $2000. Here is a yearly expenditure of over 
$30,000 for docking, cleaning, and painting an unsheathed bottom, 
amounting during a cruise of three years to nearly $100,000. 

In this connection another fact not generally considered is the 
risk of having the ship damaged through careless docking. Mer- 
chant vessels as a rule enter the dock without cargoes, while ships- 
of-war discharge only their powder ; the difficulty and risk is there- 
fore greater in docking the latter. The hogging of a cruiser or 
the starting of rivets through careless docking is likely to occur. In 
the first instance the shaft may be thrown out of line, thus destroying 
the machinery ; in the latter case, leaks may be caused, through the 
starting of rivets, and the vessel will have to go into dock again. 

It is often observed that “ the wood sheathing has to be applied with 
great care to insure perfect insulation of all steel work,” all of which 
is admitted ; but the capital of which $32,000 annually is the interest 
expended upon one steel bottom for docking, would apply the 
sheathing to several cruisers. One other statement often made 
deserves to be corrected : “‘ other nations speaking of sheathing, when 
seeking high speed, have omitted it.”’ é. 

It is only necessary to refer the reader to the speed of some of the 
sheathed ships built abroad, in order to expose this disregard of facts 
that are accessible to all. 


SPEED OF UNARMORED CRUISERS (SHEATHED). 


Name of Ship, Country. Speed in knots, 
Inconstant, . . : , ‘ England, 16.5 
Shah, . : 4 ‘ ; : 16.6 
Raleigh, ; : ‘ ‘ : : 15-5 
Volage, : , . ‘ . ‘ 15.0 
Active, . : , . . 7 ss 15.0 
Bacchante, . , , . , a 15.0 
Boadicea, > , ; ; : “a 14.8 
Euryalus, ‘ ‘ ‘ : , - 14.7 
Rover, . ; ‘ : : : " 14.5 
Duquesne, . ; ; . ° France, 15.9 
Tourville, : ; ; : : “ 16.9 


Duguay, : ‘ ‘ . , rs 15.0 
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The above speeds are in some instances rather high, and what is 
still more to the point, the sheathed vessel of 16.5 knots speed will 
maintain a greater average speed throughout the year than either 
the Iris or Mercury of 18.5 knots speed, notwithstanding the occasional 
dockings of the latter unsheathed ships. 

There is another aspect of the sheathing question that is sure to 
present itself very soon to our naval authorities and to Congress. It 
is this : that as all of our new cruisers are in a measure dependent upon 
steam for their locomotion, the coal bills will henceforth become one 
of the chief items in the naval appropriation bills. From July 1, 
1880 to July 1, 1887 our naval vessels consumed about 327,500 tons 
of coal at an aggregate cost of nearly $2,500,000, which gives an 
average of 46,775 tons at a cost of $357,143 annually. Every cruising 
ship in the present Navy is provided with sail power, and the General 
Order of 1887, enjoining the strictest economy in the use of coal, and 
prescribing that “it shall not be used except under the most urgent 
circumstances,” is still in force. The modern cruiser has no sail 
power, and as a consequence every ship of that kind added to the 
Navy means an increased expense for fuel. It will probably be no 
exaggeration to claim that the coal supply will have to be doubled, 
at least, over that now used, when the modern cruiser shall have 
supplanted the present class of ships. 

From the records of five cruising vessels, the distance covered 
during their respective period of commission was as follows : 


Name of Ship. Period. No. of Miles. 
Essex, 3 years, 55,000 
Brooklyn, 38,773 
Vandalia, ae 26,230 
Pensacola, 10 months, 26,785 
Enterprise, so °° 17,300 


The average distance run per month by these five vessels was 1450 
miles ; and, assuming that any of the new cruisers, say the Baltimore, 
made a sithilar record during a three years’ cruise, the distance 
covered would be 52,000 miles. The most economical speed of such 
a vessel would probably be 10 knots, upon a consumption of 25 tons 
of coal. The quantity of coal used would therefore be 5416 tons, 
which, at $4.50 per ton upon the Atlantic side, would amount to 
$24,372 ; but on the Pacific coast, where coal averages about $15 per 
ton, the coal bill for a three years’ cruise would amount to $81,240. 
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As it is not to be supposed that this fast cruiser would always jog 
along at the easy gait of ro knots, but that at times she would run on 
three quarters or full speed, and that on account of the foul condi- 
tion of her bottom the consumption of coal would be largely increased 
over 25 tons per day, a fifty per cent increase in coal consumption 
might not be too wide of the mark, and the coal bills upon the 
Atlantic and the Pacific would be $32,622 and $122,332 respectively, 
If to this latter is added $100,000 for dockage, cleaning, and painting 
during her three years’ commission, it will be seen that a modern steel 
cruiser, without sail and without sheathing, is a very expensive ship, 
much greater than the Congressmen who cast their votes for such 
ships have any idea of. 

The opponents to the sheathing of cruisers appear to have labored 
in the direction only of establishing a peace Navy, or to have had it 
in their mind that the new ships should always be within reach of a 
dock. This, as has been shown, would be practically no Navy at all, 
The nineteen-knot cruiser would speedily be reduced to fifteen and 
even less, and in that condition would be unable to overhaul a fast 
merchant vessel, nor could she run away from an enemy of greater 
speed and heavier metal. 

The most striking illustration of the importance of speed at the 
right time is furnished by the memorable naval fight in which the 
Peruvian ironclad Huascar was captured by the Chilians. Referring 
to ‘‘War Series No. 2,” entitled, “‘ The War on the Pacific Coast of 
South America,” etc., issued by the Office of Intelligence, Navy 
Department, on page 40, the report of Lieutenant T. B. M. Mason, 
U. S. N., states: 

“ The Huascar had been sent south with the Union on her fourth 
raid by order of General Prado, and against the advice of Admiral 
Grau. The latter asserted that his ship’s bottom was exceedingly 
foul, and that her speed had been impaired by long active service. 
He urged that he should be allowed to go to Callao, where the only 
means of repairs existed, as he considered his vessel of too great a 
value, in the present reduced state of speed, to be needlessly risked. 
Other counsels prevailed, however, and Peru’s only hope started 
south September 30, 1879, with her brave commander, the latter 
never to return, the former to add to the already superior strength 
of the enemy. 

The combat between the Chilian squadron, consisting of the iron- 
clads Almirante Cochrane and Blanco Encalada, the corvette 
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O’Higgins, the gunboat Covadonga, and the transports Loa and 
Mathias Cousino, and the Peruvian Huascar, turret-ship, and the 
corvette Union, took place October 8, 1879, off Mejillones, Bolivia. 
The Cochrane and Blanco were ironclads of 3560 tons displacement. 
The latter had a sheathed bottom covered with zinc, but was very 
foul, while the Cochrane’s iron skin was in good condition, as it had 
recently been cleaned, and the ship was capable of steaming 11 
knots. The Huascar, on the other hand, was only 1130 tons dis- 
placement, and not having been docked since June, or a little over 
three months before, her speed was somewhat reduced through the 
foulness of her bottom, and Admiral Grau had the best of reasons for 
not courting a fight with an overwhelming force.” 

Continuing fragmentary extracts from the reports, we find on page 
42: “At about 7.15 smoke was seen from the Huascar on the 
horizon to the northwest, and at 7.30, she having stood slightly 
westward to reconnoitre, the Cochrane and her consorts were recog- 
nized. The Huascar was seen at about the same time from the 
Cochrane’s top, and the Loa was sent to reconnoitre. Admiral 
Grau, who had now come on deck, probably felt confident that he 
could elude the Cochrane, as her speed, according to the latest 
information in his possession, was only eight knots, and stood for a 
short time towards the Loa. Finding, however, that the Cochrane 
was changing her bearings more rapidly than he had anticipated, he 
stood more to the westward and ordered full speed. The three 
ironclads were now about eight thousand yards distant from each 
other. Grau saw that his only chance of escape lay in his speed. 
At 9.10, as the Cochrane had approached to within less than four 
thousand yards, and it was evident that she could cross his bows, he 
ordered the crew to quarters, and shortly afterwards entered his 
conning tower alone. There was but a small difference in the speed 
of the Huascar and her two opponents, but the difference—not as 
great as half a knot—virtually decided the combat.” 


It has already been observed that the Blanco Encalada was 
sheathed with wood and zinc. She was built in 1874, and was not 
docked and cleaned until August 19, 1885, when taken to England 
for refitting. It is not at all surprising that a zinc bottom should 
become foul during a continuous service of eleven years on the South 
American coast. 

The most elaborate and conclusive protest against the use of metal 
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bottoms without sheathing and coppering was offered by Chief 
Engineer Isherwood. The Senate Committee on Naval Affairs 
directed Mr. Isherwood, on February 5th, to examine the testimony 
taken by the committee in relation to the new cruisers, then in course 
of construction; and on the 11th, or six days later, Mr. Isherwood 
submitted his findings and criticisms on said testimony, of which so 
much as relates to the sheathing of vessels is quoted as follows: 

“The Cruiser Chicago.—The hull is to be painted only, and to 
have no other protection from the corrosion and the fouling which 
inevitably take place with iron exposed to the sea-water. Paint is an 
insufficient protector; the water penetrates it, and more efficient 
means must be employed. The fouling is a vastly more serious evil 
than the corroding, and there is but one means known for securing 
the vessel from both, namely, sheathing her with wood and copper 
ing the sheathing. This system, properly executed, secures the hull 
absolutely from external corrosion and from the fouling due to 
accretion of barnacles, marine grass, etc. 

Fouling of [ron Bottoms.—From the moment that any known 
substance is put into sea-water the fouling commences ; the barnacles, 
oysters, sea grass, etc., begin at once to accumulate upon its surfaces, 
and with about equal rapidity for all substances. All kinds of paint, 
thus far tried, fail in prevention, though some retard the evil more 
than others, but it comes to all; the difference is only in time and is 
not very great. Under otherwise equal conditions the fouling is 
more rapid as the sea-water is warmer. In the North Atlantic, where 
the water is much cooler than within the tropics, the fouling is com- 
paratively slow ; but in the latter it proceeds with wonderful rapidity, 
a few degrees increase of temperature making a strongly marked 
increase. 

The transatlantic iron steamships plying between New York and 
the ports of Northern Europe find a great difference in their fouling 
whether they follow the northern or the southern route. 

Advantages of Copper Sheathing.—There has just been said that 
the accretions of fauna and flora take place in sea-water upon the 
surfaces of all substances with about equal rapidity. This of course 
includes copper, but that metal being easily corrodible in sea-water, 
and the resulting verdigris being excessively pulverulent and having 
scarcely any adhesion to its metallic base, falls off with the applica- 
tion of the least force, like the wash of the waves or the movement 
of the vessel through the water, and in falling off carries with it the 
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marine accretions, leaving the metal continually bright and clean. 
So continuous is the corrosion of the copper and the falling off of the 
verdigris that the spores of the marine fauna and flora have no time 
to develope, and the copper continues clean indefinitely. 

There have been a few cases in which a coppered bottom has 
become foul when the vessel lay a long time in still and warm water, 
but as soon as she was under way the barnacles and grass were 
rapidly swept off. 

The particular kind of brass called Muntz metal is frequently 
employed as a substitute for copper in sheathing ships, owing to its 
greater cheapness, but it is inferior for that purpose to the pure metal, 
and will sometimes show fouling to a small extent. 

Paint is No Protection.—As regards iron, the product of its corro- 
sion in sea-water, the hydrated carbonate of the peroxide of iron, 
adheres strongly to its metallic base and never falls off. It can only 
be removed, and with difficulty, by steel scrapers and chisels, and 
whatever marine animals attach themselves to it remain and grow, 
and receive continual accretions on top of them, of others, which 
remain and grow also, until the mass, if not mechanically removed, 
soon increases to inches in thickness, while the marine grass waves 
over it half a yard in length, and the sea-moss thickly fills the 
interstices. 

Exactly the same result happens to the painted iron surface as 
long as the paint remains, and it remains a long time when protected 
by the covering of marine animals and plants described. The most 
successful paints are those in which the copper corrosive effects are 
feebly imitated by composing them of materials that will gradually 
become pulverulent and fall off. The success thus far in that direc- 
tion is but little, and the bottoms of all iron ships, be they painted 
with what they may, commence to foul as soon as they are in sea- 
water, and continue to foul as long as they remain in it. 

Loss of Speed by Fouling.—The effect of the fouling is to enor- 
mously increase the resistance of the vessel to the water and to 
decrease her speed accordingly. The principal resistance of vessels 
is that which is due to their immersed or wetted surfaces; it is least 
with perfectly smooth surfaces, and increases with increasing rough- 
ness. When in excess, the speed of the vessel may be reduced one- 
third for an exposure of a few months in tropical sea-water. The 
writer has taken large oysters from the bottom of an iron vessel after 
a few months cruising in the Gulf of Mexico. 
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The Westphalia is an iron transatlantic steamer plying between 
New York and Hamburg, in the comparatively cool water of the North 
Atlantic. She makes two round voyages in three months, during 
which time her bottom is exposed to the sea-water about fifty-five 
days. At the end of each round voyage she lies in fresh water of 
the river Elbe, on entering which the marine life attached to the 
bottom dies at once and drops off. Notwithstanding this, she is 
docked at the end of each two round voyages and the bottom scraped 
and freshly painted with the best anti-fouling paint known. 

The average speed of the Westphalia is 11 knots per hour, and 
the difference of speed just before cleaning and just afterwards, with 
the same development of power, is one knot per hour in favor of the 
latter, as has been accurately ascertained, showing an increase in the 
resistance of the vessel of 25 per cent, due to the fouling under these 
favorable conditions of cleanliness. 

What Foul Bottoms Costin Speed.—As a general result, the resist- 
ance of a well painted iron bottom will average, for an exposure of 
three months to sea-water, an increase of fifty per cent, involving a 
loss of about one-seventh of the speed. For example, a vessel that 
makes 14 knots per hour with clean bottom will average only 12 
knots during the three months. 

If at the commencement of the three months the resistance be 
taken as one, then at the end of the three months it will be repre- 
sented by two, and the loss of speed at the end of the three months 
will be about one-fourth ; that is to say, the 14 knots will have fallen 
to 10 knots. 

The only method known whereby this disastrous loss of speed can 
be prevented is to sheath the bottom of the iron vessel to a certain 
height above water with wood, and to copper the sheathing ; and 
this method must be adopted for naval cruisers, let its cost or dis 
advantages be what they may. 

Wasteful Economy.—Can there be a greater folly than to construct 
an enormously expensive iron naval cruiser for high speed, sacri- 
ficing almost all the other qualities of the vessel to that end, and then 
to deliberately throw away this dear-bought advantage for absolutely 
nothing? Because, in the construction of such a vessel, the addi 
tional expense of the wooden sheathing and of the copper need not be 
considered, as it has not been considered in any other respect. 

If expense were a factor in the design of such a vessel, it should 
have been built of puddled iron instead of ingot iron, which costs 50 
per cent more per pound. 
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In fact, for sheathed and unsheathed vessels of the same form and 
dimensions, fitted with machinery to give them the equal speed 
during prolonged cruising at sea, and supplied with coal for steam- 
ing equal distances at that speed, it is probable that the sheathed 
vessel will be less costly and have more available internal space than 
the unsheathed vessel. 

Sheathing More Economical.— Again, supposing two iron hulls of 
the same form and dimensions, fitted with machinery and carrying 
the same quantity of coal, and then let one of them be sheathed. 

The draught of water of the sheathed vessel will remain the same as 
before, or rather will be a little less, because the additional displace- 
ment made by the sheathing will be somewhat greater than the weight 
ofthe sheathing. In this case, the immersed or wetted surface of the 
sheathed vessel will be slightly greater than that of the unsheathed 
vessel, and its greatest immersed transverse section will be a little 
larger by the cross-section of the sheathing ; but the average resist- 
ance of the vessel at sea will be so enormously lessened by the sub- 
stitution of the copper surface for that of the painted iron, that in 
comparison of it, the two small causes of increase in the resistance 
cited vanish utterly. 

The internal space will be the same in both vessels, but the 
sheathed one will have a very much greater average speed, or, for 
equality of speed and endurance, can have very much less machinery 
and coal. 

Sheathing Favored by Experts.——Considered from any point of 
view, the superiority, and in a very high degree, is the vessel, and it 
is difficult to understand how any other conclusion could be reached 
by any person comprehending the problem. Every great naval 
architect and every marine engineer of reputation, without excep- 
tion, have the views herein stated. And the adoption of sheathing 
for our iron cruisers was at once unanimously voted as a matter not 
needing discussion by the first Naval Advisory Board, as appears in 
the unpublished minutes of their proceedings. 

The idea can scarcely be seriously entertained by any person that 
a naval cruiser can be put in a dry-dock and the bottom cleaned 
every few months. She must be able to go for years without dock- 
ing, and in the warm sea-water of the tropics; and if she cannot do 
that, her usefulness will be limited indeed. We have no colonies 
where in war our cruisers might be docked, and neutral powers 
would not allow their docks to be so used. 
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If the condition of usefulness of these vessels is that they must be 
docked every few months, they would not be able, in time of war, to 
go far from our own ports. Even in peace the opportunities for 
docking are few and far between, and the necessity for it may come 
when the services of the vessel are pressingly needed and time can- 
not be afforded. The condition of the captain of a national cruiser 
on a foreign station, when ordered instantly on important duty which 
required the utmost celerity, would be pitiable indeed, if, with a 
foul-bottomed vessel and greatly reduced speed, he had first to seek 
some port that had a dry-dock, beg permission for its use, and wait 
there until his vessel was cleaned before he could obey his orders, 
The delay might be fatal. 

Cruisers of Slow Speed.—The omission of sheathing on these 
vessels is ruinous to their value. It destroys their speed, increases 
their consumption of fuel, restricts their range of cruising, and limits 
the services they might otherwise render. Something they could 
doubtless do; but for the purposes they should be built, namely, that 
of extremely fast cruisers of long endurance, having ability to keep 
the sea with unimpaired powers under all circumstances, to be able 
to destroy the commerce of a foe, to be safe from his pursuit in their 
great speed, and to be able to overtake and capture everything of 
inferior force, they will be egregious failures. 

The great mistake of not sheathing those vessels is irretrievable 
failures. No more should be constructed in that manner. 

Sufficient data and arguments have probably been presented in 
the foregoing to show how speedily the efficiency of an iron or steel 
bottom is destroyed through fouling ; but the opinions of experts, or 
at least unprejudiced opinions of reputable journals upon this most 
important subject, deserve to be incorporated in this article.” 


The Nautical Gazette of New York, conducted by an experienced 
nautical man, has this to say under date of April 6: ‘“ Sample 
barnacles four inches long have been received at the Navy Depart- 
ment, which were taken from the bottom of the Pacific Mail Steam- 
ship City of Para, after four months’ exposure. Referring to the first 
Advisory Board, we find that sheathed vessels were recommended 
as a protection against barnacles and other fouling ; the last ‘ Board 
on Additional Cruisers’ recommended Gunboat No. 2 to be com- 
posite, for the same reason. Neither of these recommendations were 
adopted, and the result is that the Navy is now building thirteen 
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ships of naked iron or steel. A war-vessel cannot make a port at 
regular intervals as a merchant ship does, but is called upon to keep 
the sea for extended periods. Great Britain has possessions scattered 
over the whole temperate and tropical surface of the earth, with 
harbors, coaling stations and dry-docks. We have many thousand 
miles of coast, and but few harbors deep enough to accommodate the 
new Navy, with no outlying possessions, and but few dry-docks. 
With these facts staring us in the face, the Department should have 
looked to it that the new ships were protected.” 

The Army and Navy Journal had the following editorial on 
August 16, 1887: “After an enforced idleness of something like nine 
months, the Atlanta was recently docked for the purpose of cleaning 
her bottom of the accumulations of barnacles and other marine 
growths, animal and vegetable, which had increased to such an 
extent as to interfere seriously with her speed and handiness. And 
this brings to notice < fact which seems to have escaped the comment 
of all critics of the new steel cruisers, 7. ¢., the constant fouling to 
which steel and iron bottoms are liable in all parts of the world, but 
particularly in tropical waters. A ship of the class of which the 
Atlanta is a type should be taken from the water at least twice a year 
for the purpose of cleaning and painting. Without this, such a vessel 
soon loses speed; and as the marine growths increase all the faster 
as attention is delayed, very speedily degenerates into a slow hulk, 
scarcely able to get out of her own way. But a semi-annual docking 
means a semi-annual expense of no small moment in the case of a 
ship of say 6000 tons, and indeed there is more than one station 
included in our naval cruising grounds where a vessel of that tonnage 
cannot be docked at all. So that the United States may find itself 
in the near future possessed of not one, but several white elephants, 
in the shape of steel cruisers which must be docked if they are to 
be kept in a condition to deserve their name, and which cannot be 
docked for want of the proper facilities, our Government not having 
the docks required, and those in foreign ports being either too small 
or otherwise occupied. A vessel of 6000 tons on the South Pacific 
Station cannot be taken out of the water at any point nearer than 
San Francisco, which requires a voyage of such length that its cost 
precludes its being 
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wood and copper. 
Attention is called to this, not in the spirit of captious criticism, 
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but as a matter of the utmost importance to the Navy at this time, 
when it appears that the tide of favor toward it is setting strongly in 
the direction of liberal appropriations for ships and armor. Certainly 
the question of sheathed cruisers, composite-built ships, and other. 
wise protected bottoms, is one worthy of the most careful inquiry and 
examination by the able corps of designers and constructors upon 
which the country will rely with full confidence for the evolution ofa 
Navy worthy of the renown attained in the days of Hull, Stewart, 
Farragut, and Porter, Let not, then, a few theorists commit us toa 
single line of policy in the construction, but let us learn from the 
costly experience of others and avoid the mistake of ‘ putting all of 
our eggs in one basket.’” 


It has been the endeavor in the foregoing article to present some 
of the data and arguments for and against the sheathing policy, and 
it is to be hoped that our naval authorities and our legislators in Con- 
gress will give the subject the attention that it merits. The false 
economy of leaving the bottom of a steel vessel unprotected is a very 
serious matter, as it impairs the usefulness of the ship in times of 
peace, and virtually renders it incapable of its intended purposes in 
the event of war. 





LATER TET PE PP 


ale 


hE RELL TO SST OP RRR MICH 








d 
n 
a 


rm =” 


ee alee Te Sa ee 


ae 


PEP AI RT RPT 





U. S. NAVAL WAR COLLEGE, 
Newport, R. I., Movember 27, 1888. 


To the Secretary of the Naval /nstitute. 

Sir :—On several occasions there has been urged upon me the wish 
that the text of the lectures given at the Naval War College should 
be published ; and the opinion has been expressed that, by using the 
pages of the Naval Institute as a vehicle for such publication, a much 
larger audience would be reac hed than can be expected to assemble 
from year to year at the College. I have therefore thought it well 
to commit to writing the general considerations which have indisposed 
me to adopt such policy as a rule, however willing to accede to 
occasional exceptions. 

Assuming, for the sake of argument, that the material accumulated 
in the lectures is valuable, and that the general line of thought to 
which they have been devoted is, as I think, one far too little worked 
in the Navy, it follows of course that the greater the number whose 
attention and interest can be attracted, the greater the benefit of the 
College to the service. But does it also follow that that attention and 
interest will be most widely and strongly secured by publication in 
any form? To maintain this position, it must be assumed that the 
large majority of officers are students, that they have the leisure and 
tie will to inform themselves, that they do not yield to the delusive 
feeling that they can “read that” at any time, and so indefinitely 
postpone their reading. All know that objects of interest which 
Strangers from afar make great efforts to visit, are neglected and 
often never even seen by those born and living near by. 

Sea-officers of our Navy are divided under two leading heads: 
those at sea and those on shore duty. It is proverbial that the sea 
life is not favorable to habits of study, and each passing year now 
adds its share to the burden of miscellaneous duties by which time is 
there occupied. On shore duty, many of us remember a time when 
there was too much of leisure, but it is rarely so now. The manifold 
advance of the day, the introduction of more active, systematic and 
ambitious effort, have made shore duty anything but a place for 
loungers. 
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It follows that the majority of officers, if they will extend their 
interest beyond the duties with which they are immediately charged, 
must do so at the expense of their hours of recreation. They must 
not only give up enjoyment, but must in many cases bring to the new 
pursuit minds already jaded and attentions wearied by work in itself 
sufficient for the day’s ordinary stint. Yet if the outside professional 
interest is worth their attention at all, it is worthy of their best powers, 

I suppose we have all admitted to ourselves by this time that we 
can no longer hope to be abreast of the advance in a// matters of 
professional interest. The complex development of the present day 
has reconciled us to specialties, and to being ourselves non-specialists 
in some, perhaps in many, of the necessary factors that make upa 
modern war-ship. If there be, however, any one branch in which 
we should have clear views, a wide and deep knowledge, not only of 
the truths, but of the reasons and arguments by which those truths 
are established, it is the conduct of war, or art of war, the systematic 
development and exposition of which is the object of the War College, 
and the reason for its existence. 

I have already drawn attention, in a paper which has been pub- 
lished in the Proceedings of the Institute,* to the fact that the naval 
officer, sympathizing therein with the tendency of the age, is interest- 
ing himself far more in the development of material than in the art 
of fighting, which is nevertheless his proper business. It is therefore 
unnecessary now to say about this evident truth more than this: that 
if the instruction of the War College is printed in the Proceedings 
on an equal footing, as of course it must be, with the mass of matter 
dealing with all sorts of mechanical and physical problems, it will be 
swamped by them—it will receive rare and desultory attention. It 
is now thought, practically, more important for a naval officer to 
know how to build a gun, to design a ship, to understand the 
strength of materials, to observe the stars through a telescope, to be 
wise in chemistry and electricity, than to have ingrained in him the 
knowledge of the laws of war, to understand the tactical handling of 
his weapons, to be expert in questions of naval policy, strategy, and 
tactics. This is, I think, all wrong; but it can be set right, not by 
printing our work, however good it be, among a lot of papers on 
matters considered more important, but only by an organized effort 
of the Government to create and disseminate a system of naval wat. 
The College is such an organized attempt. 


*Vol. XIV., No. 4. 
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Such being a skeleton of the arguments against printing, what are 
the advantages conceived to belong to the College system of lectures ; 
to which is hoped to be added, when we are permitted, a quiet 
existence without daily fear of death, carefully directed investigation 
and discussion, both in and out of the lecture-room ? 

At its annual session the College receives a number of officers, the 
greater part of whom, probably, are not students, nor would, if left to 
themselves, initiate any independent study of the principles and art 
of war. They have orders to listen, and they do listen with the 
readiness of men who are accustomed to obey orders. I am encour- 
aged to believe that in the greater part of what they have so far 
heard they have found interest and instruction, and the more so that, 
having no other present duty, they bring to this, at the best part of 
the day, minds fresh and without pre-occupation. The subjects are 
treated not in a single paper, but 7m extenso, consecutively and from 
day to day; in time, kindred subjects will be brought into closer 
connection, and the whole series invested with an importance which, 
though justly its due, is not to be attained except by isolating it for 
awhile from other matters of professional interest. 

Toall this must be added, that when a lecturer is master of his 
business, nothing in the way of reading can equal such instruction. 
The correct emphasis and division of sentences adds much to clear- 
ness; the teacher feels when he fails to interest, or when he is 
obscure, and, either by judicious enlargement or judicious curtailing, 
remedies on the spot faults which he may not have appreciated in 
the solitude of his study. 

The effect upon those who attend the course, though more widely 
diffused, is, however, the least part of the benefit of the College. It 
is a commonplace of education that nothing teaches like the duty 
of teaching others. Toa very large extent the lecturers at the College 
have begun to study their subject with a view to teaching. They 
from the first contemplate facing a critical audience of the very high 
average of our naval officers. They are not to appear, as the essay- 
ists of the Institute may, responsible to no one, at liberty to express 
their opinions and consider them as good as another’s. They come, 
with whatever admissions of imperfection, as men who claim to 
have some mastery—some right to speak because they have 
knowledge. What one prints may not have to be debated ; but it is 
unpleasant to stand and talk, knowing of weak places in your armor, 
and that the eyes about are sharp enough to detect them. All this 
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constitutes a stimulus to do one’s best, which is freely felt and 
acknowledged. When it is realized, as it must be after a moment's 
thought, that we have no Art of Naval War as yet, it will be admitted 
that the audience at the War College, by its effect upon the lecturers, 
must be a potent factor in building up that art. 

All these advantages will be sacrificed by free and indiscriminate 
publication. “ Why should I goto the College? I can read that which 
is taught there.”” When will he read? When he feels like it, 
When will he feel like it? Whocan tell? When will the lecturer 
write? When he feels in the mood. What shall take the place of 
that fixed time and that expectant audience, some of whom at least 
will see through him if he isa sham? How far is it the habit of the 
essayists of the Institute to pursue consecutively some line of thought, 
paper after paper ? 
eager readers ? 

The College ensures an audience. It ensures the dissemination of 
such results as the lecturers obtain. It invests the whole with the 
sanction of superior authority, the weight of which with naval officers 
is indisputable. 
unwilling to make the sacrifices necessary to attend, and it is known 
that some at least cannot be compelled. The uncertainties of the last 
year have taught me that when the audience is insecure, the lecturers 
feel indifference. The result would bea cessation of production ; publi- 
cation would cease because there was nothing to publish, and the 
College itself would come to an end because it no longer justified its 
existence. 


What stimulus do they find in the thought of 
Do they believe in their existence as a large body? 


If it publish, the incentives are lost ; most will be 


Yet without some such governmental care as is implied 
by an organized institution, it is vain to hope for the development of 
the art of naval war. 

It is for these reasons, and not from any illiberal wish to monopo- 
lize advantages, that the publication of the lectures of the College has, 
as a rule, been discouraged. 

Very respectfully, your obedient servant, 
A. T. MAHAN, Captain, U.S. N., 
President, War College. 
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NAVAL COAST SIGNALS. 


By LIEUTENANT RICHARD WAINWRIGHT, U.S. N. 


The defense of our coast has lately occupied a prominent place in 
the eyes of the public, if one may judge from the numerous magazine 
articles, newspaper references, and Congressional reports, showing 
both action and inaction. That eventually we shall take some means 
of adequately protecting our coast, no one can doubt; the question 
that naturally arises in one’s mind is, whether proper action will be 
taken before or after an attempt is made upon our great maritime 
centers. Whatever may be the method adopted—purely military, 
purely naval, or a judicious mixture of the two—the conveying of intel- 
ligence from one point of the coast to the other will be of the utmost 
importance. With fortifications, we shall always need stations from 
which the movements of the enemy and the number and character of 
the vessels can be reported. And when we have a defending fleet, 
we shall need, in addition, to be able to convey such information to 
our fleet as will enable them to meet the enemy and frustrate his 
designs. Even should we have a Navy commensurate with our 
wealth and importance among the other great nations, we still should 
need the assistance of shore observers to enable us to defend prop- 
erly our vre?* length of coast line. 

The Engis* aval manceuvres of August, 1887, plainly illustrate 
the necessity of properly located signal stations along the coast. In 
the operations of Squadron “A” in the English Channel, the general 
idea was that the British cruisers had lost touch of an enemy’s fleet 
that had put to sea with the intention of damaging the English ports 
in the Channel and in the Thames and Medway, while avoiding, if 
possible, the British fleet. Lookout stations were organized by 
Admiral Hewett, commanding the force on the defensive, at the 
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Lizard, Start, Portland Bill, St. Catherine’s, Beachy Head, Dungeness, 
and the South Foreland ; these were always in telegraphic commu- 
nication with each other and with Portsmouth, Devonport, Portland, 
and Deal. They were of the greatest service, but the facilities for 
communicating with the fleet were very imperfect, depending entirely 
upon the dispatch-boats, and for this purpose Admiral Hewett 
had only the Mercury, the Rattlesnake, and three torpedo-boats, and 
these had to be diverted from their legitimate duties as scouts, ete,, 
to convey telegrams. The attacking fleet was first sighted from the 
Lizard at 1.50 A.M. This news was received by Admiral Hewett, 
then off Portland, at 6.15 A. M.; at the same time he received a second 
telegram of 2.20 A.M. He sent in for further news, and received 
at 10.15 A. M. telegrams from the Lizard of 4.50, 5.15, 6.47, and 8.15 
A.M. 42 minutes was the greatest length of time taken for a tele- 
gram to reach Portland, but from that station to the Admiral it 
required from 3h. 33m. to 5h. 25m. When the telegram first arrived, 
he was 110 miles from Falmouth; as the attacking squadron left there 
at 1.30 P.M., the defense had only 7 hours to make that distance, 
Waiting for further information, the defense did not sail until 10.30 
A. M., when they proceeded at full speed for Rame Head, 80 miles 
away. Early intelligence would have enabled the defense to have 
regained touch of the attacking squadron, and possibly to have saved 
Falmouth. 

In the proceedings of “ B” Squadron off the Irish coast, lookout 
stations were organized by the defending force at six points, but, the 
attack having been sighted by the fleet of the defense early in the 
operations, they were little used.* 

An ideal system of transmitting intelligence coastwise and to sea- 
ward during a naval war would be one in which observation stations, 
connected by telegraph lines, were established at certain intervals 
along the coast: at each station, trained men with the necessary 
instruments for receiving and sending visua! signals; at certain of 
these stations, pigeon-lofts for furnishing pigeons to lookout vessels 
and receiving from them reports, and also for dispatching birds with 
information to the outside stations of the fleet; also lofts at such 
stations as, from the position of the telegraph lines, are liable to have 
their connections interrupted, the birds being used to maintain com- 
munication when the lines are cut. All coast lines to be connected 
with the interior lines, whenever practicable, in order to give additional 


* Office of Naval Intelligence. General Information Series No. VII. 
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security. The instruments necessary are heliographs, electrographs, 
semaphores, and, at the most important stations, captiy e balloons. 
By means of observation vessels also, furnished with signal instru- 
ments and pigeons, the point towards which the enemy is making 
would be known, and his progress along the coast followed by the 
observers, so that the defending fleet might meet him, or, if acting 
as a flanking fleet, follow him up and engage him at the critical 
moment. Ifthe enemy’s fleet break up into detachments, the course 
of each will be known to the admiral commanding the defense, and 
he can oppose the enemy with similar detachments, or keep his fleet 
together and overwhelm the smaller bodies with his united force. 
Thus, at a comparatively small cost, the effective strength of the fleet 
would be greatly increased, to the greater security of the defense. 
In times of peace these signal stations could be utilized by the Life 
Saving Service and Weather Bureau, and for the purpose of sending 
the usual commercial intelligence. As will be seen, the system 
adopted by the French approaches very closely the ideal one. 


SIGNAL STATIONS. 


England.—The proprietors of the “ Shipping Gazette and Lloyds 
List” have established signal stations with which ships can commu- 
nicate at ten points, and the committee of Lloyds have also estab- 
lished, or are in the course of establishing, signal stations at twenty 
other points. The stations, where in operation, are available to 
shipowners for reporting to them the passing of their vessels, by tele- 
grams despatched direct from the signal stations. Flags and distance 
signals are used. There are many semaphores established on the 
French, Italian, and Portuguese coasts, and one has recently been 
established at the island of Lissa (coast of Austria). A semaphore 
has also been erected at Santander, Spain. The semaphore or signal 
stations have, wherever practicable, the means of intercommunication 
by telegraphic wire, and are connected with the chief metropolitan, 
provincial, and foreign telegraph stations.* 

England has no stations prepared for time of war, but it would not 
be difficult to organize a system, as the Coast Guard already act as 
signal-men for the meteorological office, and as a part of the weather 
bureau system. There are 548 Coast Guard stations on the coasts 
of,England, Scotland, and Ireland. 

Canada.—Canada is fairly well provided with means of signaling 


* British Code List, 1885. 
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for commercial purposes. There are 26 electro-signal stations ig 
operation, in accordance with the international code of signals; 
three on Newfoundland, at Cape Race, Langley or Little Miquelon, 
and Cape Ray; two on Cape Breton Island, at Low Point and at 
Cape St. Lawrence; four in the Magdalen Islands; four on Anti- 
costi; four just north of Chaleur Bay, at Point Monquereau, Cape 
Despair, Cape Rozier, and Fame Point; and nine in the St. Law. 
rence river, all on the south bank, except one on the Brandy Pots, 
These are connected by telegraph lines and cables with one another 
and with Quebec. There are also numerous telegraph stations along 
the coast, where signal stations might be established. 

/taly.—In Italy there are 32 semaphore stations, all but three con- 
nected by telegraph lines. These are at Ponza, Tremeti, and Vento- 
tene. There are several semaphore stations on the coasts of Denmark, 
Portugal, and Spain, and on the coast of France they are numerous, 


DAY SIGNALS. 


Semaphores, French.—The semaphores are the instruments for 
visual signaling established at the entrances of ports, upon the islands 
or the elevated points of the coast, above the buildings called electro- 
semaphore stations. The object of the semaphores is to place the 
maritime authorities in communication with the ships of war or 
merchant marine that pass within sight. For this object, the stations 
are connected among themselves and with the telegraphic system of 
the state by short lines. Close by each station is placed a wooden 
mast rigged with a yard and with horns supplied with halliards, that 
allow the use of the conventional signals, and the flag signals 
of the international code. The lookouts can signal to the vessels 
at sea the orders and information that are sent them by the prefect 
of the maritime district or the minister. They receive questions 
from the ships, which they should answer, and information to be 
transmitted to the maritime authorities. In addition to this they 
can transmit private telegrams. 

The semaphore is a hollow iron mast turning on its heel, carrying 
a disk and three arms that move in the same plane. The disk placed 
on the top of the mast should always be perpendicular to the direc- 
tion of the vessel or communicating semaphore. The disk should 
be so placed by the lookout that the ship will see it on the right- 
hand side of the mast. The disk, being thus always on the right, can 
take several positions that serve to indicate the book in which the 
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signal must be read. The arms, by the various positions in which they 
are placed, signal the numbers representing the words to be signaled. 

There are six signal books given to a semaphore station. Ist. 
The semaphore signals. 2d. The telegraphic dictionary used by the 
naval forces. 3d. Geographic vocabulary. 4th. The official numbers 
ofthe boats. 5th. Boattactics. 6th. Internationalcode. The sema- 
phore signals are divided into three parts. The disk can take five 
different positions that indicate in which book or in which part of the 
semaphore book the numbers areto be found. 1. Thediskat rest along 
the mast, the arms indicating a number, represents the signals in the 
third part of the semaphore book. 2. Inclined downward atan angle 
of 45°, the arms indicating a number, it represents the signals in the 
telegraphic dictionary or geographic vocabulary. 3. Horizontal and 
alone, it indicates the signal front of the semaphore, or that the station 
wishes to communicate or that it understands the signal. If the arms 
indicate a number, it represents the signals in the first part of the 
semaphore book. 4. Inclined upwards at an angle of 45° and alone, 
itannuls the signal that follows; if the arms indicate a number, it 
represents the signals in the second part of the semaphore book. 
5. Turned vertically upwards, it represents the distant signals of the 
international code.* 


Semaphore.— English.—Thesemaphore signals must always be read 
off as distance signals, the position or direction of the arms indicating 
respectively the ennant, the da//, or the flag. The disk at the top 
of the semaphore mast remains in the position indicated whilst 
signals are being made by the code.t 


Semaphores for Vessels.—All\ officers must have encountered the 
difficulty of making out flag signals at times. If the wind is in the 
wrong direction, or if there is no wind, or if the haze or smoke prevents 
the colors from being readily distinguished, flags are very unsat- 
isfactory. This becomes important, not only when communicating 
with signal stations and in the ordinary manceuvres of the fleet, but 
also in battle signals. Admiral Freemantle, in his valuable paper on 
Naval Tactics,t says: “ A word about signals. Our present flag signals 
have stood the test of years of evolutions, and have scarcely been 
changed for the last quarter of a century, but they are inapplicable 


* Manuel du Matelot-Timonier. 
T British Code List. 


} Journal of the Royal United Service Institution, Vol, XXX., No. 133- 
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to action in the present day, for the simple reason that while gung 
crews and officers in conning towers are more or less fully protected, 
the signal-man, his halliards and his flags, are exposed to machine. 
gun fire. The semaphore has been tried for evolutions, and if the 
semaphore can be fairly trusted, | would suggest a plated tower for 
the signal-men, or a portion of the conning tower being kept apart 
for their use, whence a large semaphore should be worked in action, 
It has been suggested that the ars.s of this semaphore should be 
worked from the top of a ‘ military mast’ in our turret ships, which 
seems worth a trial.”’ 

Lieutenant J. F. Meigs, U. S. N., reports as follows: “ The use of 
semaphores, consisting of two arms, which may be placed at various 
angles with a vertical post, is much favored in the British Navy, 
Many ships have now a semaphore on each quarter and on each bow, 
so that signals may be made clear of the ship’s masts ; and masthead 
semaphores, having longer and larger arms, are now fitted to mast- 
less ships. They are operated by a crank and endless chain, the 
position of the crank corresponding exactly with that of the semaphore 
arm. The use of two flags, instead of one as is customary in our 
service, is approved, as being more rapid than the one-flag method, 
In one or two signals which I saw transmitted, the flags or semaphores 
were operated very rapidly and apparently without fear of mistake 
in either sending or reading; but I was, of course, unable to judge of 
the celerity, as I did not know what message was being transmitted.” 


Distance Signals.—In 1876, Lieutenant T. B. M. Mason, in a 


ok 


paper entitled “Two Lessons from the Future,”* suggests that as 
flags are unreliable, we should use solid figures, such as balls, barrels, 
cones, double cones, and a combination of barrel and cone. Theseto 
be made of colored bunting; when not in use to be closed up like 
Japanese lanterns. We have already a distant signal code, being a 
combination of square flags, triangular flags (pennants), and balls. 
The solid figures suggested by Lieutenant Mason are superior, as 
they present the same surface to all points of the compass, but for 
distance signals and for battle signals they should be of uniform color. 
The semaphore will take the place of other day signals at ordinary 
distances as a method of communicating between vessels and between 
shore and ship. For battle and distant signaling, the solid figures of 
uniform color will be used. In addition to these when the smoke 


* Proceedings U. S. Naval Institute, Vol. IL., p. 65. 
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becomes thick, Japanese day signals will be used. They consist of 
bombs which when exploded throw out various shapes; they can 
be thrown sufficiently high to explode well above the smoke, and as 
the thick smoke in ordinary circumstances does not rise very high, 
they would be visible from the tops. They would also be used in 
some cases by lookout vessels and scouts to warn the fleet or shore 
stations of the approach of the enemy. Shapes should be used to 
distinguish the vessels of the fleet, and when wrapped in smoke, an 
occasional bomb thrown up to indicate to the admiral the position of 
his vessels. It will be very necessary in the heat of battle to be able to 
distinguish rapidly between friend and foe, and it may add greatly to 
the completeness of a victory if the admiral, by being able to make 
out the position of his vessels, can send reinforcements where needed. 


Heliograph.—The following description of the heliograph is taken 
from the Instructions for Use of the Service Heliograph, prepared 
by First Lieutenant R. E. Thompson, 6th Infantry, and approved 
by the Chief Signal Officer: 

“The sun mirror has an unsilvered spot at its center, the station 
mirror a paper disk ; in other respects they are similar. 

The tangent screw attachment to the frame affords the means of 
revolving the mirror about a horizontal axis. 

The support to the frame has a conical projection accurately 
turned to fit the socket of the mirror bar, and grooved to receive the 
clamp spring. 

The screen of hard vulcanized fiber is provided with a key, by 
which, in connection with the action of a spiral spring, it is operated 
to reveal and cut off the flash. 

The base of the frame carries a female screw for attachment to the 
tripod. 

The sighting rod is fitted to the socket of the mirror bar, and is 
clamped in the same manner as the mirrors. It carries at one end 
a movable disk, which, when turned down, reveals the front sight. 

A piece of white paper should be slipped into the disk to receive 
the “shadow spot,” and a slight puncture made therein coincident 
with the point of the front sight as guide in adjustment. 

Vertical adjustment of the disk is made possible by loosening the 
milled slide. 

The mirror bar is provided with a clamp, threaded to fit the screw 
ofthe tripod. The release of the clamp permits movement of the bar 
independent of the screw. 
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At one end is attached the tangent screw for revolving mirror about 
a vertical axis, and it should be observed that under all circumstances 
the sun mirror should be clamped to this end, while the socket at the 
other extremity is designed to receive the station mirror or the 
sighting rod. 

A movable spring is placed under each end of the bar for clamping 
mirrors and sighting rod. 

The ¢ripods are similar, the screw of either serving equally well for 
the attachment of mirror bar or screen. 

Both are provided with a hook for the suspension of a weight to 
give greater stability when required. 

Signaling is effected by depressing the screen for periods of time 
required to display flashes corresponding to dots and dashes. 

The dof is represented by a momentary exposition of the flash, and 
the duration of this exposition constitutes the wzzt of time. 

The dash is represented by an exposition of the flash for a period 
of three units of time. 

The pause between the elements of a letter is equivalent to the unit 
of time ; that between letters, to three such units; and between words, 
to six units. 

In setting up the instrument, spread the tripod legs sufficiently to 
give a good base, and on yielding soil press firmly into the ground, 
the head approximately level. In a high wind, ballast by hanging a 
substantial weight to the hook. If the legs become loose at the head 
joints, apply the screwdriver to the assembling screws. 

See that the screen completely obscures (cuts off ) the flash, also 
that the flash passes entire when key is depressed. The spiral spring 
should return the screen sharply to its normal position when key is 
released. If it fails to respond promptly, strengthen or replace. 

Extra care bestowed on preliminary adjustment is repaid by 
increased brilliancy of flash. With alignment absolutely assured and 
the shadow-spot at the center of the disk, the axis of the cone of re- 
flected rays is coincident with the line of sight, and the distant station 
receives the greatest possible intensity of light. 

The distant operator is necessarily the best judge as to the flash 
received ; if, therefore, adjustment is called when the shadow-spot is 
at the center of the disk, a/ignment is at fault. Accuracy of alignment 
may be tested by looking into the sun-mirror, bringing the eye into 
line with the unsilvered spot, the reflection of disk, and reflection of 
the distant station. If now the position of the eye be changed, the 
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unsilvered spot and reflected disk will no longer cover, but the dines 
of their centers in all positions will intersect at the reflection of the 
station, if alignment be true. 

The tendency of the shadow-spot to move off the disk, due to the 
apparent motion of the sun, is compensated for, without interrupting 
signals, by means of the tangent screws of the sun-mirror. The 
movement imparted by these screws to the mirror does not disturb 
alignment, as its center (the unsilvered spot) is at the intersection of 
the axes of revolution. 

It is of the utmost importance that uniformity in mechanical move- 
ment of the screen be cultivated, as lack of rhythm in the signals of 
the sender entails unnecessary and vexatious concentration of atten- 
tion uponthe receiver. Thecontrast between dots and dashes should 
be pronounced and unmistakable. For the dot, the flash is almost 
instantaneous. To avoid continuity of light, release the screen at the 
moment of depression. For the dash, dwell somewhat on exposure, 
with a tendency to lengthen rather than shorten the period of dura- 
tion prescribed. 

The manipulation of the instrument involves but slight manual 
labor ; the strain on the eyes, however, from the flash of the mirrors in 
receiving, is often considerable, but may be modified by the use of 
stained glasses. It will also occasionally be found advantageous to 
screen the eyes from the glare of surrounding objects. 

Ability to read signals from the heliograph may be readily acquired, 
but may also be as readily lost if practice be discontinued before 
proficiency is attained. It should therefore be the endeavor to 
acquire such facility, not only in sending but in receiving, that Aadit 
will come to the aid even after the lapse of considerable time. 

Minor parts of the instrument should be dismounted only to effect 
repair, for which purpose spare parts are furnished on requisition. 
All steel should be preserved from rust, and tangent-screws and bear- 
ings from dust and grit. The mirrors should invariably be wiped 
clean before using. In case of accident to the sun-mirror, the station 
mitror may be made available as such by removing the paper disk. 

For permanent stations, an eight-inch mirror is contemplated, with 
provision for attachment to a post, the stump of a tree, or to some 
other firm base, by means of screws, dispensing entirely with the 
tripod. 

The range over which signaling may be effected by means of this 
instrument, under favorable atmospheric conditions, is limited only 
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by the convexity of the earth. The square mirror is adopted in 
preference to the round, as containing about one-fourth more 
reflecting surface for practically the same packing space. 

Signaling at moderate range by night may be effected by moon- 
light; also by the employment of artificial light. This latter fact 
makes possible practice with the instrument in the squad-room.” 


NIGHT SIGNALS, 


For both signal stations and vessels, the electric light will be used 
under most circumstances, and bombs or rockets, showing various 
colored stars, when the circumstances make it necessary. Illumi- 
nated and electrical semaphores have been tried, and might be 
of use on shipboard ; but for the shore stations where the electric 
light is not furnished, the Army flash light or brick-wood torch must 
be used. At the large stations the captive balloon might be tried 
with success. The following is a description from the Manuel du 
Matelot-Timonier: “ The rays of electric light reflected by a mirror 
are thrown upon a white balloon above the reflector. The lower 
portion of the balloon will be brilliantly lighted and visible around 
the horizon. A screen placed before the reflector serves to interrupt 
the luminous rays, and by this means the long and short flashes are 
shown on the balloon. When the night is dark and damp the 
balloon need not be used, as the luminous trail is then very plain. 
The long and short flashes may also be made on the summit ofa 
mountain or on the clouds.” This latter means would be used by 
the lookout vessels signaling to shore when below the station's 
horizon. Captive balloons have been the subject of experiment 
when they were lighted by electric lights in the interior, or by a 
surrounding circle of lights, the lights being started or flashed by 
the touch of a key, but they have not proved a success. 


CARRIER PIGEONS. 


The carrier pigeon has been used to convey information for many 
years, and has proved a most useful military messenger at many 
sieges, etc. But the systematic use and development of them had 
been due mainly to private societies, until the siege of Paris, 1870-71. 
During that siege they were found so invaluable that the French 
have since made great efforts to develop their use, and now the Mili- 
tary Pigeon Service has become a part of the military system of 
almost every country in Europe. France, Germany, Austria, Russia, 
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Italy, Spain, and Portugal all have a Military Pigeon Service. 
The service in France may be shown by a few words from a military 
paper: “ An exchange of correspondence between the central auth- 
ority, the governors of fortresses and entrenched camps, and the 
commanders of armies, is ensured.” Since this the French have 
entered into a series of experiments at Toulon, initiated by Vice- 
Admiral Bergasse du Petit Thouars and the Société Forteresse. 
The first attempt was to domesticate the pigeon on board the St. 
Louis, the artillery practice ship. In order to accustom the pigeons 
to the report of guns, the cote was placed near two 19-c. and two 
24-c. guns that fire an average of six hundred rounds a week. The 
following extracts are from a letter written by the aide-de-camp of 
the Vice-Admiral, Ch. Duperré, Commander-in-chief and Prefect 
of Toulon: “ These experiments were of two kinds. One, which 
succeeded perfectly, was to establish communication between a ship at 
sea and a carrier pigeon station on shore; the other, for the purpose 
of studying the feasibility of keeping and acclimating the pigeons on 
board ship, and the possibility of establishing communication between 
the shore and a vessel in the offing having a pigeon-cote on board; 
also from one vessel to another. The experiments have demon- 
strated the fact that the carrier pigeon adapts itself perfectly well to 
life afloat, and even breeds on board ship, but they have been less 
conclusive in the matter of communicating between vessels, and these 
attempts will have to be repeated. Our naval carrier pigeon-cote, 
placed on the after part of the vessel, is shaped like a small Swiss 
cottage, with an inside capacity of 3 cubic métres, and can receive 
eight couples of pigeons. Inthe rear are the traps by which the 
pigeons enter and leave the loft, and in front is a door opening ‘into 
it. For the purpose of ventilation, a number of screened apertures 
are made in the fore and aft partitions that can be closed at pleasure. 
Inside the loft are two tiers of plaster nests, separated from each 
other by a light partition and covered with a roof; each nest is 
numbered. The feed and water pans are on the floor of the ioft, 
which is slightly raised from the deck and covered with a thin layer 
of dry sea-sand.” 

Germany has the most complete military system in the world, 
and all its fortresses communicate with central points by means of 
pigeons. The whole of the northern coast is studded with pigeon 
stations, which are under control of the Minister of Marine. Ex- 
periments have been made by the naval authorities on homing pigeons 








72 NAVAL COAST SIGNALS, 


on board men-of-war, so that messages may be sent to the ship from 
shore. It is said that the birds experience no difficulty in recognizing 
their own ship amongst a number of others. Austria is gradually com- 
pleting a carrier-pigeon system for military purposes. The Russian 
system is still imperfect. There are 12 pigeon stations established in ; 
various parts of Italy, under the supervision of the engineer in terri- 
torial command at Rome. There are stations at Massowa and Assab 

for intercommunication between those places. The pigeons of each 
Station are divided into as many groups as there are places to be 
communicated with, and these groups ply the same line always, ; 
Communication between the island of Maddalena and Rome 
(240 kiloms., all sea) has been kept up in all weathers, and pigeons 
have arrived close to Naples from Cagliari (450 kiloms.). During the 
squadron manceuvres reports were sent by pigeons, and often arrived 
many days before the dispatch vessel sent at the same time.* 

There are only a few stations in Spain. In Portugal there are pigeon 
stations at Lisbon, Oporto, Setubal, Tameas, Vedras Novas, Elvas, 
and Mafra. In Denmark all carrier pigeons are private property, 
but the War Office has recognized the utility of the pigeons by 
granting money prizes for some of the races. France is the only 
country that has made careful experiments and adopted a system 
connecting the fleet and the coast. The first trouble was that the 
noise of the guns frightened the pigeons; but by rearing them near 
the guns, they soon became accustomed to the noise, and when 
liberated from the various vessels of the fleet during target exercise, 
would form groups above the smoke, sometimes mingling together, 
but never losing their own ship. Messages have been sent to the 
shore in a number of cases, but the experiment of communicating 
between ships has not been quite successful. Still it may be devel- 
oped so that scouts sent out in certain directions from the fleet can 
send back information by the pigeons, and telegrams from shore can 
be sent to the fleet when beyond the range of heliograph or electro- 


graph. 


ee 
i 


a 


ee 


4 

vt 

\ 

hai 
{ 





¢ 
UNITED STATES. 

While there has been no attempt to establish a system of signal 
stations, we have several government establishments, whose oper- 
ations stretch along our coast line, that might be used in creating a 
system of naval coast signals. There are numerous light-houses and 


* Journal R. U. S. Institution, No. 141. 
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light-ships that are under the management of the Light-House 
Board; about 300 of these are in good positions for signal stations, 
and about 2700 men are employed in this service. Many of the army 
stations along the coast, under the Weather Bureau, are connected 
by telegraph lines and cables. On July 1, 1887, there were 331 miles 
of sea-coast line in operation. The Army have transferred a portion 
of their lines to the life-saving service, and many of the life-saving 
stations are connected by telephone lines. Most of the stations 
along the coasts of New Jersey, Virginia, and North Carolina have 
the telephone. There are 203 life-saving stations on the Atlantic, 
Pacific, Gulf, and Lake coasts. From the above it may be seen that a 
complete system of signal stations could be put in operation with 
very little additional expense, and when these services form a part of 
the Naval Reserve, they can be readily adapted to war uses while 
still fulfilling their important peace duties. 


HOMING PIGEONS. 


There is ample material in our country for establishing pigeon 
stations. There have been many fanciers devoted to the sport for 
some years. The Federation of American Homing Pigeon Fanciers 
includes a large number of clubs scattered over the country, and 
several journals are devoted to this subject. Lieutenant V. L. Cott- 
man, U.S. N., in charge of the Branch Hydrographic Office in New 
York, has been kind enough to take a great interest in the subject, 
and has collected considerable information from the fanciers in the 
neighborhood of that port. This shows that there is great enthu- 
siasm among the pigeon fanciers, and that they have not confined 
themselves to training their birds for races over land, but have 
also made experiments from seaward. From 1855 until the laying 
of the Atlantic cable, homing pigeons were used to take the news 
from the transatlantic steamers to the Sandy Hook telegraph station 
and thence to New York. The pilot boats have experimented with 
the birds at various times, and birds have been taken out in various 
Steamers and yachts and let fly when out of sight of land. The birds 
of the Plainfield Club, New Jersey, have been liberated at sea many 
times, and F. R. Stevens and J. H. Doane, of that club, have federa- 
tion records for birds liberated 300 miles from Plainfield and 100 
miles from land. 

There is, of course, great difference in the birds as to speed and 
reliability. Some fanciers say they are utterly useless in stormy 
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weather and fogs, while others maintain the contrary. Mr. Stevens 
had two birds return from Manassas, Va., to his loft in a heavy rain 
and fog, and they made 695 yards per minute. About five hundred 
miles is the limit that can be attempted over the sea, and the best 
birds can do this in from 13 to 14 hours. In making these long 
flights they are liberated early in the morning, so that they may reach 
their loft before dark. A loft for homing pigeons has been started 
on board the New Hampshire at Newport, R. I., and the Army 
Signal Office have established a pigeon station at Key West. This 
station is being conducted in a systematic manner and according to 
the most approved principles. They have birds already trained to 
bring back messages from 100 miles out from any positions to the 
eastward, and before long they will have birds for any distance up to 
400 miles. This is a commencement that can be readily extended, 
and it costs the Government but very little. The fanciers throughout 
the country are ready to give the Government their hearty support, 
and will assist with their experience in any experiments that may be 
undertaken ; and it is to be hoped that when we have a fleet we may 
have a complete pigeon service for naval purposes, and this, witha 
system of naval coast signals, will enable our fleet to be handled in 
the most effective manner for the defense of our coast. 
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NOTES ON THE LITERATURE OF EXPLOSIVES.* 


By CHARLES E. MUNROE. 


No. XIX. 


U. S. Letters Patent No. 393,107, November 20, 1888, have been 
granted W. E. Hicks, of Brooklyn, N. Y., for a machine for the 
throwing of projectiles filled with high explosives, in which he avails 
himself of the so-called centrifugal force as his projecting agent. The 
machine consists of two steel disk-wheels placed concentrically side 
by side upon a shaft. To this shaft a pulley wheel is attached, the 
revolutions of which give a velocity sufficient to discharge projectiles 
with the necessary force. The projectiles are placed in pairs on the 
opposite sides of the periphery of the wheel, and thrown two at a 
time, one from each side of the wheel, by pulling a lanyard. This 
unlocks an automatic apparatus holding the projectiles, and releases 
them at any given point in the revolution of the wheel, so that they can 
be thrown at any angle desired between the zenith and the horizon. 
The whole apparatus is set upon a turn-table, so that it may be trained 
in any direction. The carriers are so arranged as to fly upwards at 
the instant of discharge, and thus to counteract the centripetal 
tendency of the curvilinear trajectory. The initial velocity is, of 
course, limited by the tensile strength of the steel firing chambers. 
The application of this force to the throwing of projectiles is older than 
the time of David, and attempts to apply it to modern uses have been 


* As it is proposed to continue these Notes from time to time, authors, 
publishers, and manufacturers will do the writer a favor by sending him copies 
‘of their papers, publications, or trade circulars. Address Torpedo Station, 
Newport, R. J. 
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made by Winans, and probably by Brunel and others. One peculi- 
arity ofthe gun, or engine, as it might perhaps more properly be called, 
is its comparative noiselessness. There being no expansion of gases, 
and no vacuum, there is no report of any kind, the only sound being 
the whiz of the shell as it passes through the air. There is neither 
flash nor smoke, report or recoil, and there is nothing to apprise an 
enemy of the whereabouts of the gun, and the destroyer might come 
in the midst of an enemy unseen and unheard. It is hoped that a 
thorough trial of this new gun will be made from which data may 
be obtained concerning its efficiency, range, and practicability as a 
weapon of warfare. 

The combination shot and shell designed to be used in this engine 
is of regulation shape, having a solid steel head for the purpose of 
producing the greatest penetration upon impact. It is provided with 
a steel rod or percussion striker, extending through the center, one 
end of which is adjusted in the apex of the ogival head, while the 
other end rests against a percussion primer, which upon impact 
explodes the charge of explosive, thereby producing a double blow, 
by impact of the shot and by the subsequent explosion. 

The shot can also be exploded submarine, being provided with a 
device which will produce an explosion in case the target should be 
missed. Should that target be a ship, the effect would not then be 
wholly lost. 

The apparatus devised by Mr. Hicks is illustrated, and the data 
used in determining its theoretical efficiency is given in the Army 
and Navy Jour. 26, 302, December 15, 1888, and also more fully in 
the Sci. Am. 59, 399-400, December 29, 1888. 


U. S. Letters Patent No. 359,491, March 15, 1887, have been 
granted Louis Bagger, of Washington, D. C., for a primer for 
igniting explosives, and for which he makes the following claims: 

1. A primer for igniting combustible or explosive compounds, the 
igniting charge of which is composed of potassium, or an equivalent 
material having a stronger chemical affinity for oxygen than the 
affinity which exists between oxygen and hydrogen in the formation 
of water, whereby such primer is ignited in contact with water. 

2. The combination with an explosive shell, of a primer or igniting 
device composed of material possessing a stronger chemical affinity 
for oxygen than the affinity which exists between oxygen and 
hydrogen in the formation of water, whereby the shell is exploded on 
contact with water. 
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3. The combination with an explosive shell, of a primer or igniting 
device composed wholly or in part of the metal known as “ potas- 
sium,” whereby the shell is exploded on contact with water. 

4. The combination with an explosive shell and a primer therefor, 
having an igniting charge composed of potassium, or an equivalent 
material having a stronger chemical affinity for oxygen than the 
affinity which exists between oxygen and hydrogen in the formation 
of water, of an air and waterproof covering for protecting such primer, 
as set forth. 

5. The combination with a percussion primer of any desired con- 
struction, of an igniting device composed of material possessing a 
stronger chemical affinity for oxygen than the affinity which exists 
between oxygen and hydrogen in the formation of water, whereby 
such primer is exploded on contact of the igniting device with water. 

6. The combination with a percussion primer of any desired con- 
struction, of an igniting device composed wholly or in part of the 
metal known as “ potassium,” whereby the primer is detonated by 
contact of the igniting device with water. 

7. The combination with a percussion time-fuse of any desired con- 
struction, of an igniting device composed of material possessing a 
stronger chemical affinity for oxygen than the affinity which exists 
between oxygen and hydrogen in the formation of water, whereby 
such fuse is fired on contact of the firing device with water. 

8. The combination with a percussion time-fuse of any desired con- 
struction, of an igniting device composed wholly or in part of the 
metal known as “potassium,” whereby on contact of the potassium 
with water the fuse is ignited, as set forth. 

g. A fuse adapted to be ignited by contact with water, consisting 
of any suitable combustible material confined in whole or in part 
within a tube or other envelope, and provided with a primer or igni- 
ting device whereby the fuse is ignited, being composed of material 
possessing a stronger chemical affinity for oxygen than the affinity 
which exists between oxygen and hydrogen in the formation of water. 

10. A fuse adapted to be ignited by contact with water, consisting 
of any suitable combustible material confined in whole or in part within 
atube or other envelope, and provided with a primer or igniting 
device inclosed within or covered by an envelope of suitable material, 
said primer or igniting device whereby the fuse is ignited being 
composed wholly or in part of the metal known as “ potassium.” 

Mr. Bagger states that the invention relates more particularly to 
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an improved method of igniting the explosive charge in shells and 
torpedoes through the direct action of the water into which the shell 
may drop or the torpedo be immersed, and that it may also be used 
with advantage in life buoys, life rafts, and other life-saving appa- 
ratus ; for igniting signal lights, sounding high-water alarms, and for 
numerous other purposes where it is desired to ignite an explosive 
charge or other combustible material instantaneously through the 
direct action of water, which may be either salt or fresh, so that the 
invention is equally adapted for use on the open ocean and in inland 
waters. . 

Of its advantages, he states that it may be applied to all kinds of 
explosive shells equipped with either percussion primers or time- 
fuses. Where the primary object is to explode the shell at the 
moment of contact with the ship or other object aimed at, the 
improvement assumes the form of an auxiliary device for causing the 
explosion of the shell if it drops into the water. Experience having 
shown the difficulty of squarely hitting, with heavy ordnance, a mov- 
able target, whereby the shell without exploding simply sinks to the 
bottom, by providing a shell with this auxiliary fuse or “ water 
primer,” as he calls it, while it does not in the least interfere with its 
explosion by percussion if it does strike the object aimed at, when it 
fails to explode and simply drops into the water it will, the instant it 
reaches the water, explode through the action of the auxiliary fuse, 
scattering its fragments over a large area of water surface, and sub- 
jecting objects at a considerable distance to the disastrous effects of 
the air-wave or concussion resulting from the explosion of a charge 
of dynamite or other powerful explosive with which it may be 
charged. This object is accomplished by providing the shell with 
an auxiliary fuse, and priming it with material possessing a stronger 
chemical affinity for oxygen than exists between the two components 
of water. Of such materials, potassium he considers particularly 
adapted to his purpose, owing to its excessive chemical affinity for 
oxygen and the readiness with which it can be obtained in commerce. 

The so-called “ water-primer ” consists of a thin plug, disk, or film 
of this material, or its equivalent, introduced through a hole bored 
through the shell to the chamber containing the explosive material, 
which is charged with gunpowder, gun-cotton, or any suitable explo- 
sive. The hole and fuse are then covered or plugged with a thin disk 
or film of potassium, which, to protect it from oxidation, may be 
placed in a glass tube open on the lower side, where it is in contact 
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with the powder in the fuse. If the shells are to be stored for any 
considerable length of time before use, a thin film or coating of par- 
affine, petroleum paste or similar material may be applied to the 
under side of the disk of potassium, effectually preventing oxidation. 

Other devices may be employed for protecting the water-primer 
from the action of the atmospheric air, viz. a plug fitting air-tight and 
bearing with its inner end against the primer inserted in said aper- 
ture. On firing, this plug is to be removed, or it may be made of 
material which will be fractured by the explosion when the shell is 
fired, or of some soluble material which will dissolve instantaneously 
when the shell comes in contact with the water. And, again, the 
potassium primer may be protected by a covering in the nature of a 
plaster, which may be removed on firing, or composed of material 
which will instantaneously dissolve when the shell touches the water. 
For practical purposes, a piece of canvas treated with a composition 
of paraffine, rock-oil, and cement answers admirably and protects the 
water-primer indefinitely. On firing, this plaster can readily be torn 
off, so as to expose the primer to the action of the water. 

The fuse-channel may be made to communicate with the percus- 
sion primer instead of the chamber containing the charge, and the 
primer can also be used in combination with a time-fuse by drilling 
a hole communicating with it, showing that the device may be used 
in combination with either a percussion or time-fuse, instead of in 
direct combination with the body of the shell. 

When the shell is to be used, but not before, the potassium primer 
is exposed by breaking or removing its envelope. Should the shell 
drop into the water, the chemical action of the exposed primer 
results in the immediate explosion of the shell the moment the primer 
touches the water, the heat developed being more than sufficient to 
ignite the fuse and explode the charge within the shell even before 
this has been completely immersed in the water. However, by 
graduating the thickness of the primer disk, the fuse may be made so 
that explosion will not take place until the shell is fully immersed. 

In its application for the exploding torpedoes the fuse may conve- 
niently be made of a piece of gas-pipe filled with any suitable mate- 
rial for a fuse, the upper part of which is made of glass or other fragile 
material to be filled with a suitable quantity of the water-primer; Mr. 
Bagger preferring a tube similar to a barometer tube, sealed at the top, 
and filled, or partially so, with potassium, care being taken to provide 
a water-tight connection. When a vessel passes over it, touching the 
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glass tube, the tube is fractured, the potassium exposed, and the 
instantaneous explosion follows. If the torpedo and fuse are made 
properly, z. e. water-tight, the torpedo may remain immersed for any 
length of time without the least deterioration. It is difficult to pick 
up these torpedoes by “torpedo finders,” the least touch of a pole 
breaking the glass end of the fuse and producing explosion. 

These are but a few of the many purposes this invention may be 
applied to—igniting Roman candles, or signal lights on life-rafts, 
through direct action of the water the moment the buoy is thrown 
therein, or used in shells adapted to float and primed with one of his 
water-primers so that the shell will take fire on striking the water, and 
when its contents are ignited, illuminating the surrounding neighbor- 
hood. Other purposes, for war as well as in peace, readily suggest 
themselves. 

It will be noticed that Holmes, in his self-lighting, inextinguishable 
signal light (a full description of which will be found in Ding. Poly, 
Jour. 201, 203-205 ; 1871), avails himself of this principle, though he 
employs calcium phosphide. In this connection we call attention also 
to these Notes, Proc. Nav. /nst. 11, 770-771 ; 1885. 


Capt. E. L. Zalinski has invented a shell for high explosives which 
it is claimed may be used with safety. This shell has a double casing, 
each of ordinary cylindro-conoidal shape; but the outer is struck 
with a sharper ogival, so that the two casings are separated in front 
by an air space, and a collapsible head is formed. In the nose of the 
inner casting is an elastic cushion of rubber, loose asbestos, or some 
kindred substance. The bursting charge is built up in the body of the 
shell as follows: In the interior is a core-cylinder formed by a casing 
of highly alkaline asbestos paper, with a diameter equal to about one- 
seventh the diameter of the shell. This cylinder is filled with some 
very sensitive explosive, such as dynamite, and in the base is a 
detonator actuated by an electric fuse. A substance such as nitro-gela- 
tine, more powerful but less sensitive than dynamite, is used to fill up 
the shell; but between it and the inner casing of the shell there is 
asbestos paper, made strongly alkaline. These two paper envelopes 
absorb any free acid and serve to protect the charge from the action 
of external heat. Over the charge, and just in the rear of the elastic 
cushion, is placed a disk or segment of highly camphorated nitro- 
gelatine, or other similar compound not very liable to explosion by 
concussion. When the projectile strikes the object, the charge is not 
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fired by the impact, but the collapsible head actuates an electric 
arrangement which explodes the detonator, instantaneously or after 
a fixed interval, as may be arranged. The detonator explodes the 
dynamite, which in its turn acts as a detonator to the nitro-gelatine. 
The arrangement in the front of the projectile effectually prevents the 
concussion of impact from exploding the charge, which is thus fired 
from the rear, and the maximum effect produced. Small batteries are 
contained in the base of the shell, and in connection with them are 
electric primers, several being made use of in order to insure explosion. 
The circuits are not closed until the head of the shell collapses. 
The primer consists of two parts capable of being pressed into elec- 
tric contact by the action of a spiral spring; in loading, however, 
these two parts are held away from each other by detents. On firing, 
these detents are held up to their work by the fluid pressure of the 
propelling agent, which enters through holes in the primer, as long 
as the projectile is in the bore. When the latter leaves the bore, the gas 
or air escapes out of the primer, the detents can no longer hold back 
the spiral spring, which brings the two parts of the primer together 
and closes this part of the circuit. It will thus be seen that the detent 
inthe primer is merely a safety arrangement to prevent a prema- 
ture explosion. When the head is collapsed by impact the circuit is 
completed, and the primer either fires the shell at once or lights an 
adjustable length of fuse composition, which can be made to explode 
the shell at any time-interval after impact. If the projectile falls into 
water, the concussion will not be strong enough to collapse the point 
of the shell, and the battery already referred to will not act. It is, in 
fact, desirable that the projectile shall have time to enter the water 
some distance, so as to get beneath a hostile ship before the explosion 
takes place. For this purpose one or more “ delay action ” batteries 
are provided. When the circuit-breaking arrangement in the 
primer above described is closed, the circuit of the cells of these 
batteries is completed ; but no current passes, as one cell is left dry. 
This cell is provided with a cover which is broken on discharge, and 
which protects it against moisture until the projectile is fired. When 
the latter falls into the sea the water enters this cell, which becomes 
“alive,” and the current passes to the detonator. 


It has been attempted to impart rotation to the projectile of the 
pneumatic dynamite gun by screwing into it a “ guiding tail,” con- 
sisting of a spindle with vanes at the end. Zalinski proposes to make 
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use of this spindle as follows: When the gun is fired, the air causes 
the spindle and shot to rotate together. When the projectile strikes 
the water the latter stops the rotation of the vanes, but that of the 
shell still continues, owing to its comparatively smooth surface; the 
spindle is therefore screwed out. This action is utilized to actuate 
either an electric or percussion fuse, as follows: Holes at right angles 
to its axis are bored through the screwed socket that receives the 
spindle-head, and in these pins can work. When the spindle-head is 
home, these pins are pressed outwards against the action of an 
antagonistic spring, which causes them to fall back into the socket 
when the spindle is removed. In the electric fuse, when the pin goes 
back into the socket, electric contacts, previously held apart by it, 
come together and complete the circuit. In the percussion fuse, a 
similar pin holds back a hammer from a detonating patch of compo- 
sition. When the pin releases the hammer, the latter is urged for- 
‘ward by the action of a spiral spring, and explodes the charge. 

In shells containing high explosives, both a base and a nose fuse 
should be used for greater certainty of action. In the base fusea 
horse-shoe magnet, with its armature to the front, is made use of, 
Round this magnet insulated wire is coiled, and the ends are in con- 
nection with a primer. When impact takes place the armature is 
torn off and urged forward, and an inductive current passes round 
the wires and fires the primer. As an additional safeguard, the front 
of the armature is formed into the shape of a hammer, which impinges 
on a patch of fulminate. The same principle is applied to the nose 
fuse, except that the armature is fixed, and the magnet is pushed 
backward from it by the action of a spindle to which the magnet is 
attached, and which passes through the armature and projects at the 
nose of the shell. In this case also an induced current is made to fire 
the primer.—/ndustries 5, 579-580; 1888. 


The Forum 6, 370-381 ; 1888, contains a most entertaining article 
by Park Benjamin, entitled “The New System of Naval Warfare,” 
in which he takes a very sanguine view of the part which Mefford’s 
gun is to play in future wars. 


The New York Heraid of June 16, 1888, states that for some time 
past experiments have been in progress at the Torpedo Station, New- 
port, R. I., with a new and powerful explosive which seemed suitable 
for use as a bursting charge for shells to be fired from heavy guns. 





moe an 





NOTES ON THE LITERATURE OF EXPLOSIVES. 83 


A firing test to determine its availability for this purpose was recently 
made at the naval ordnance proving ground at Annapolis, Md., the 
piece used being a six-inch gun kept for experimental purposes. 

Eight rounds were fired successfully, but at the ninth round the 
shell, loaded with two and a half pounds of the new explosive, burst in 
the bore of the gun with terrific violence, breaking the gun into three 
principal pieces, which were thrown to a distance of nearly fifty feet. 
Although the gun was not of service type, having been built before 
the high-power guns were introduced, and being used only for 
experimental purposes, the nature of the fractures, which showed the 
metal to be of excellent quality, furnished a striking evidence of the 
tremendous power of the explosive which could destroy this gun with 
such apparent ease. 


U.S. Letters Patent 393,634, November 27, 1888, have been granted 
Arthur Favier, of Paris, France, for a new explosive and method of 
making the same, accor:ting to the following claims: 

1. As a new article of manufacture, an explosive consisting of a 
highly compressed intermixture of a nitrate and a hydrocarbon, as 
hereinbefore set forth. 

2. The method of producing the hereinbefore described explosive, 
consisting in intimately mixing together a pulverized nitrate, such as 
specified, and a water-proof hydrocarbon fusible at a low tempera- 
ture, and then agglomerating said mixture under high pressure, 
substantially as used for the purpose hereinbefore set forth. 

In making his explosive, Mr. Favier takes a nitrate, such as 
ammonium nitrate, and a hydrocarbon, such as paraffine, places the 
mixture in a mold, which is heated by hot water or steam, and subjects 
the mass to a pressure which depends upon the density desired. If 
the density is to be 1.7, a pressure of about three hundred atmos- 
pheres is required. Asa result of this operation he getsa mixture 
which is very permanent, and so insensitive to explosion that a very 
powerful primer of gun-cotton or a chlorate is required to explode it. 
For this reason he makes his explosive up with either hollow cylinders 
or spheres so formed that the priming charge may be placed in the 
center of the cartridge. 


The Boston Globe, November 1, 1888, states that a new explosive 
called “ Extralite,” for which U.S. Letters Patent have recently been 
issued to Rudolph Ericsson, of New Britain, Conn., has been tested 
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at that place. This powder looks like corn-meal, has the odor of oj] 
of mirbane, and may be made over a stove. A quantity of it was 
placed in a fire and it refused to burn ; another portion was saturated 
with kerosene and set fire to, when about one-half of it was slowly 
consumed ; another portion was inserted in a cartridge of dynamite 
and the dynamite exploded with a fuse, but the extralite failed to 
explode ; another portion, placed ona rock, was subjected to the blow 
of a sledge-hammer, but it was not exploded ; and it is held that it 
cannot be exploded in the open by any means. A two-foot hole 
was then driven in a rock so hard that in the judgment of the quarry- 
men present two pounds of powder or one pound of dynamite would 
have been necessary to blast it, but nine ounces of the extralite, well 
tamped, shattered it to fragments. It is claimed that this explosive 
is safe to handle and ship, and is very cheap to manufacture. The 
manufacture for the trade is to be begun at once at New Britain. It 
is also stated that the French Government last year paid one million 
francs for the right to use it. 

In this connection see Notes, Proc. Nav. /nst. 13, 579-581 and 
247-248 ; 1887. 


We have already cited* here the preliminary notice of L. Gatter- 
mann’s researches upon “ Nitrogen Chloride.” The complete account 
now appears in the Ber. d. chem. Ges. 21, 751-757; 1888, and it 
contains a detailed description of the analytical operations. When 
the ordinary method of production by acting on a solution of 
ammonium chloride with chlorine gas is pursued, the resulting sub- 
stance is invariably a mixture of the various chloramides. By 
washing out the ammonium chloride, and treating the moist mixture 
directly with chlorine, the trichloramide results. About one-half a 
gram of this product was heated in a thin-walled tube immersed in 
a beaker filled with vaselin. Up to 90° no change was observed, but 
about 95° a violent explosion occurred. As the effects of this explo- 
sion were most marked on the support which held the beaker, 
Gattermann claims that it is a characteristic of this explosive that the 
explosion takes place in a downward direction. 


The applications which have been made of nitrogen tetroxide in 
the preparation of explosive substances led B. Setlick, Listy Chem. 
II, 241-242, to determine the yield obtained by the various methods 


* Proc, Nav. Inst. 14, 441; 1888. 
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of preparation of nitrogen tetroxide which are in use, and he 
obtained from 60 to 70 per cent of the theoretical yield by heating 
lead or calcium nitrate and by reducing starch with nitric acid. He 
also oxidized nitrogen dioxide with air and with pure oxygen, the 
nitrogen tetroxide formed being led through two cooled receivers to 
condense the gas, and then through sulphuric acid to dissolve the 
remainder. With air the yield was 138.6 grams (of which 18 grams 
condensed) ; with a mixture of equal parts of air and oxygen, 129.8 
grams (of which 80.3 grams condensed) out of a theoretical yield 
of 156.8 grams. With oxygen alone the yield was 92.8 grams (of 
which 74 condensed) out of a possible 102 grams.— Chem. Centr. 
461, 1888; Jour. Chem. Soc. 54, 913, September, 1888. 


B. F. Oettel describes in the Chem. Zeit. 11, 1601, a very neat 
lecture experiment, which is performed by placing a smail heap of 
finely powdered potassium chlorate on a piece of filter-paper, which 
is supported on a tripod, and saturating the heap with a solution of 
phosphorus in carbon bisulphide, which is left‘to volatilize. So soon 
as the bisulphide evaporates, the mass explodes with a loud report, 
and gives off clouds of smoke.— Jour. Chem. Soc. 54, 910, September, 
1888. 


Among the latest devices in the way of whistles are the curious 
chemical toys made with picrate of potash. When the whistling 
rockets and fire pieces first appeared, the whistling was commonly 
supposed to be produced in the same way as in ordinary whistles— 
by the air movements produced by their rapid motion. This is, 
however, not so. The operation is not at all like that of an air 
whistle, but the production of the sound is owing to the peculiar 
property of picrate of potash of whistling when it is burned. This 
effect is heard clearly with that salt when compressed in a tube, and 
the sonority may be augmented by the addition of various sub- 
stances. Such a composition may be formed, with no other danger 
than usually attends the manipulation of explosives, by triturating a 
mixture of 15 parts of picrate of potash and one part of Judean 
bitumen. It is then charged into a pasteboard tube a little less than 
half an inch in its interior diameter, and some two and a half inches 
long. The tube is closed at one end by a plug of closely tamped 
clay. The composition is introduced in small charges, evenly com- 
pressed, till the tube is filled to within about three-quarters of an inch 
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of the open end. The whistle may be wired upon the cartridge ofa 
rocket, when it should be furnished with a cap penetrated by a quick 
match, which, entering the picrated composition, is also inserted into 
the throat of the rocket so that the two fireworks shall be inflamed 
at the same time. The sound of these whistles is sharp at first, and 
passes gradually as the tube is emptied of its contents to a grave 
tone. By combining the whistle with various devices of fireworks, 
curious effects are produced, in accordance with which expressive 
descriptive names have been given to the artifices. 

When the picrate whistles were first exhibited at Havre, on the 
occasion of the Féte Nationale, the spectators, irritated at the strident 
noise they made, and mistaking its origin, exclaimed: ‘“ Down with 
the whistling fellows! Duck them!” The enjoyment of the festival 
was much enhanced when the joke was explained.—Boston Globe, 
July 8, 1888. 


An explosion of oatmeal dust, through which three men were killed, 
one fatally injured, and several badly bruised, and by which a three- 
story brick building was completely wrecked, occurred December 
10, 1888, at the oatmeal mill of David Oliver, on North Halstead 
Street, Chicago.— Newport News, December 11, 1888. 


The Eng. News and Contract Jour. 10, 25; 1888, contains a very 
full account, which is well illustrated, of a remarkable boiler explosion. 


A. Smolka, Monatsh. 8, 391-398, has prepared a number of “ salts 
of picramic acid,” CsH».NH:.(NO:):.OH, with the more commonly 
occurring bases, either by direction of the acid on the carbonates or 
by metathesis, and from the study of their properties he finds that if 
one of these salts is slowly heated it is quietly decomposed, but if 
rapidly, explosions occur, especially with the sodium and lead salts. 
—/J. Chem. Soc. 54, 52; 1888. The explosive nature of the picra- 
mates was pointed out by Girard.— Compt. rend. 36, 421, and Watts’ 
Dict. 4, 406-407; 1868. 


Among a large number of “derivatives of di-?-naphthylamine” 
which C. Ris has obtained, Ber. d. chem. Ges. 20, 2618-2628; 1887, is 
the hexanitrodi-8-naphthylamine, C*oH»N(NO:)s, which, when mixed 


with excess of cupric oxide, decomposes with explosive violence. 
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The formation of “aniline salts” with inorganic acids has engaged 
the attention of A. Ditte, Compt. rend. 105, 813-816, 1887, and, 
among others, he has obtained the chlorate by mixing cold concen- 
trated solutions of sodium chlorate and aniline hydrochloride, which 
he finds to be very unstable and to decompose rapidly even in the 
dark at 0°, while at the ordinary temperature it quickly becomes 
black and detonates violently at about 20°. 


Among other results of his investigation of the properties and con- 
stitution of dinitrosocresorcinol, CeHO:(NOH):.CHs, Ber. d. chem. 
Ges. 20, 3133-3137; 1887, Sv. Kostanecki finds that it explodes when 
heated in a capillary tube above 160°. 


The chloro-, bromo-, hydroxy-, nitro-, and amido-derivatives of 
benzoquinone have long been known, but attempts to obtain car- 
boxyl.derivatives have hitherto been unsuccessful. In /. Chem. Soc. 
53, 428-459; 1888, J. U. Nef gives the results of his experiments, 
which were undertaken to fill this gap, under the title ‘ Carboxyl- 
derivatives of Benzoquinone.” Durene was chosen as the starting- 
point, owing to the special interest attaching to the production of 
quinonetetracarboxylic acid, CiwHsO1—=CsO2, COOH )s, which has 
the same percentage composition as croconic acid, CsH2Os, obtained 
by Gmelin from the explosive bye-product of potassium manufacture, 
and which has recently been critically studied by Nietzki and 
Benckiser.* 

Among the bodies which Nef has produced is dinitrodurylic acid, 
C«NO:)2(CHs)s.COOH, the calcium salt of this acid being vio- 
lently explosive when heated on platinum foil ; diamidodurylic acid, 
CaNH:)2(CH:)s,;COOH, which furnished a silver salt which is 
unstable towards heat and light and explodes when heated quickly 
on platinum foil; dinitropyromellitic acid, Co) NO:):»} COOH), whose 
silver salt explodes on heating; and dihydroxypyromellitic acid, 
C~OH)”COOH):, which also furnished a silver salt which is 
explosive when quickly heated on platinum foil. If heated slowly, 
however, a volatile yellow substance sublimes. 


O. Fischer and E. Hepp, in continuing the examination of “ Para- 
hitrosoaniline,” Ber. d. chem. Ges. 21, 684-686 ; 1888, find that when 
nitrosoaniline is treated with phenylhydrazine hydrochloride, a com- 


* Proc. Nav. Inst. 12, 192; 1886. 
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pound, Ci:HuN.O, is obtained which crystallizes in yellow needles, 
and when carefully heated melts at 125° with decomposition, but 
which explodes when more quickly heated. Similar compounds 
with phenylhydrazine seem to be given by all nitroso-bases. 


Among the “ Orthamidoazo-compounds of Xylene and Pseudo- 
cumene”’ obtained by T. Lincke and H. Jaenke, Ber. d. chem. Ges, 
21, 540-548; 1888, is the xylene diazoimide, CisHi:Ns, which melts 
at 77°, decomposes at 85° and detonates when quickly heated. 


In studying the “ Quinone-dioximes,” R. Nietzki and A. L. Ginter- 
man obtained the toluquinonedioxime in the form of needle-like 
crystals which explode at 220° without melting, and the 1: 4-dinitroso- 
naphthalene in the form of a yellow non-volatile powder which 
explodes at 120°.— Ber. d. chem. Ges. 21, 428-434; 1888. 


The dinitro-orthotolidine, [Mes : (NH2)s: (NO:)s= 3: 3':4:4':5: 
5'], in the form of shimmering, garnet-red needles which melt at 266°- 
267° and explode a few degrees higher, has been obtained by A. Gerber, 
while investigating the “ Derivatives of Orthotolidine.”— Ber. d. chem. 
Ges. 21, 746-750; 1888. 


In a paper in the Ber. d. chem. Ges. 20, 2027; 1887, J. U. Nef has 
shown that nitranilic acid salts can be readily obtained by the action 
of nitrites on chloranil. In discussing ‘“ The Constitution of the Anilic 
Acids,” Am. Chem. Jour. 11, 17-26; 1889, he describes a simple 
method for the production of sodium nitranilate and for isolating the 
acid from this salt. He finds that pure dry nitranilic acid, CoN:OsHs, 
may be kept for months without undergoing decomposition, but on 
heating it explodes without melting at a high temperature. The 
salts of nitranilic acid possess at ordinary temperatures an extraor- 
dinary stability. They are all explosive, especially the mercuric salt. 
In their entire chemical and physical behavior they show a great 
resemblance to the salts of the nitro-derivatives of the fatty series, 
which undoubtedly have the metal bound directly to carbon. They 
also show resemblance to the salts of fulminic, barbituric and dilituric 
acids, 


In studying the “Action of Nitroso-bases on Phenylhydrazine,” 
O. Fischer and L. Wacker have obtained C:isHisN.O by acting on 
nitrosodimethylaniline (3 mols.) with phenylhydrazine (2 mols.). 
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This substance, which the authors think may be the diazobenzene- 
nitrosodimethylaniline, is obtained in splendid yellow needles or 
plates, by carefully adding water to the alcoholic solution. It melts 
at 103° with decomposition, and detonates when quickly heated, 
When the solution in chloroform is heated it decomposes with 
explosive violence and liberation of carbonic anhydride. 

By acting on nitrosodiphenylamine in acid solution with phenyl- 
hydrazine, the benzenediazonitrosodiphenylamine, C:isHisNsO, was 
obtained in crystals consisting of lustrous, gold-colored plates, which 
became greenish when exposed to light, melted with decomposition 
at 112°, and detonated when quickly heated.— Ber. d. chem. Ges. 21, 
2609-2617 ; 1888. 


While investigating the properties of “ Vinylamine and Brom- 
ethylamine,” S. Gabriel obtained hydroxyethylamine nitrate, 
OH.CH:.CH:.NH:.HNOs, by boiling bromethylamine nitrate with 
silver nitrate, or by evaporating vinylamine with an excess of nitric 
acid. The substance forms flat, colorless, hygroscopic crystals which 
melt at 52°-55° and explode on further heating.— Ser. d. chem. Ges. 
21, 2664-2669; 1888. 


Under the title of “Oxidation of Glycerol,’ E. Fischer and 
]. Tafel describe a method for the production of lead glyceroxide by 
the reaction of lead hydroxide on glycerol in aqueous solution, and 
purification with ether and alcohol. The dry product thus obtained 
contains small quantities of nitric acid (from the lead nitrate used for 
the: hydroxide). It explodes when heated, and takes fire when 
placed in contact with chlorine or bromine.—Ber. d. chem. Ges. 21, 
2634-2637 ; 1888. 


As a result of his continued ‘“ Researches on the Diazo-com- 
pounds,” P. Griess, Ber. d. chem. Ges. a. 1559-1566 ; 1888, has 
* ‘ r — ; : 
obtained the paraditriazobenzene, CsH«( N<w >), [1:4], which 
explodes with extreme violence when heated above its melting point ; 
metamidotriazobenzoic acid, COOH.CséH:(NH:)Ns, [1: 3:5], which 
detonates when heated in the dry state ; and metaditriazobenzoic acid, 


COOH.C.H:(N;):, [1 : 3:5], which, when heated, explodes with the 
formation of a black cloud. 
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In studying the “Action of Nitrous Acid on Certain Organic 
Bases,”’ W. Lossen and F. Mierau have obtained dinitrosobenzenyl- 
amidine, CisHisNeOs, by the action on benzenylamidine in an acid 
solution. This substance crystallizes in leaves which are sparingly 
soluble in cold water or alcohol, more readily in hot water, very 
readily in hot alcohol, but almost insoluble in ether. It explodes 
when heated to 178°, and is decomposed by an excess of acid, with 
evolution of gas. 

By adding potassium hydroxide to a hot alcoholic solution of this 
compound, potassium dinitrosobenzenylamidine, C:HsKN.(NO), 
was obtained. This body crystallizes in needles which are readily 
soluble in water, sparingly in alcohol, and insoluble in ether. In the 
dry state the salt is very explosive, but in aqueous solution it can be 
boiled without any decomposition taking place. An aqueous solu- 
tion gives precipitates with barium chloride, lead acetate and the 
like, which are also explosive in the dry state.—ABer. d. chem. Ges, 
2I, 1250-1256; 1888. 


H. Alexander finds, Chem. Centr. 1254-1255; 1887, that the 
following “‘Hydroxylamine Platinum Bases” are all explosive: 
Platoso-dihydroxylamine hydrochloride, Pt( NH:O.NH:OC]):; pla- 
toso-dihydroxylamine hydroxide, Pt(QH):4NH:O; _platino- 
dihydroxylamine sulphate, PtSO..4NH:O-+ H:O; platoso-dihyd- 
roxylamine hydrochloride platinous chloride; platoso-hydroxyl- 
amine hydrochloride, Pt(NHsOCl)s Free hydroxylamine, acting on 
platinous chloride, gives rise to the compound OH.PtCli.4NH:0 + 
2H:O, which explodes at 140°-150°. It is believed that by another 
reaction, platinum nitrogen chloride, PtNCl, together with a double 
hydroxylamine salt, was obtained.—/. Chem. Soc. §4, 425-426; 1888. 


We have previously noted* that T. Klobb had discovered several 
compounds of ammonia with metallic permanganates which exhibited 
marked explosive qualities. He has since continued his investigations 
(Bull. Soc. Chim. 48, 240-244) and has obtained the luteocobaltic 
permanganate, Co2(MnO.)s.12NH:, which detonates when heated 
and explodes when struck; the luteocobaltic chloropermanganate, 
(Co2.12NHs)Cl.2MnOs, which detonates when heated rapidly, but 
does not explode on percussion; and a compound of luteocobaltic 
permanganate, luteocobaltic chloride and potassium chloride, 


* Proc. Nav. Inst. 13, 424; 1887. 








NOTES ON THE LITERATURE OF EXPLOSIVES. gI 


(Cor.12NH:;)Cl:.2KCl.4MnO,, which behaves like the preceding salts 
when heated.—/. Chem. Soc. 54, 230; 1888. 


In a paper entitled “On Manganese Trioxide,” by T. E. Thorpe 
and J. F. Hambly, /, Chem. Soc. 53, 175-182; 1888, the authors state 
that the chemical changes attending the action of sulphuric acid upon 
dry potassium permanganate have been differently described by dif- 
ferent observers. It would seem in the first place that the nature of 
the reaction is very considerably modified by the purity of the salt and 
the strength of the acid. Wohler, Annalen 86, 373, observed that 
when concentrated oil of vitriol was poured over the crystallized salt, 
the permanganate was decomposed with explosive violence and with 
the evolution of much heat and even flame, and the formation of a 
cloud of finely divided oxide of manganese, large quantities of oxygen 
being simultaneously disengaged. Hence Wohler concluded that 
free permanganic acid is a gas which at the moment of its liberation 
is decomposed by the heat of the reaction into oxygen and manganese 
dioxide. It is not improbable that the phenomena thus described by 
Wohler were to some extent caused by the presence of potassium 
chlorate or perchlorate in the permanganate, for the authors find that 
pure dry potassium permanganate dissolves readily and quietly in the 
concentrated acid without any very extraordinary rise in temperature. 
If concentrated sulphuric acid is used, a clear sage-green solution will 
be obtained. If the monohydrated acid, H:SO..H:O, is employed, 
the color of the solution is dark brown, and it is seen to contain a 
number of oily drops which gradually sink, forming a dark reddish- 
brown liquid, which remains fluid at —20°. This substance is ex- 
tremely unstable ; on exposure to the air it slowly evolves oxygen, 
and the gaseous bubbles as they burst at the surface of the liquid form 
a violet-colored cloud. It is highly hygroscopic and gradually decom- 
poses under the action of the attracted moisture. It is apparently 
non-volatile, it may be heated under reduced pressure to about 60° 
or 65° without the slightest evolution of vapor. At higher tempera- 
tures it is decomposed with a sudden and violent explosion into 
oxygen and manganese dioxide. The rapidity of the decomposition 
is probably due to the action of the separated manganese oxide, since 
Thenard has shown that a minute quantity of this substance, when 
added to the liquid, instantly resolves it, even in the cold, into these 
products. Silver oxide acts in the same way. It sets fire to paper, 
and explodes with hydrogen sulphide and the vapors of alcohol and 
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ether. The composition of this body was found by Aschoff, Pogg, 
Ann, 3, 217, to be Mn:O:, manganese heptoxide. 


H. Debray and A. Joly state, regarding the “ Ruthenium Oxides,” 
that when ruthenium is heated in oxygen at a temperature above the 
melting point of silver, a portion is converted into peroxide, which is 
formed ata temperature of about 1000° and decomposes with explosion 
when cooled to 108°, but can be isolated by rapid cooling. This 
body affords another instance of a body which is decomposed by 
heat and yet is formed at a high temperature.— Comptes rend. 106, 
100-106 ; 1888. 


In an article on the “Chemical Action of Light on an Explosive 
Mixture of Chlorine and Hydrogen,” Ann. Phys. Chem. 32, [2], 
384-428; 1887, E. Pringsheim discusses the phenomena observed by 
Bunsen and Roscoe, and the theory which they offer to account for 
them, to which he takes exceptions while he offers a new theory of 


his own. 


T. Bayley states in the /. Soc. Chem. /nd. 6, 499-500 ; 1887, that 
when an assay of nitre in sulphuric acid is made in the nitrometer, 
an error is caused by the absorption of nitric oxide when the acid 
contains iron. Nitric oxide, shaken with mercury and pure sulphuric 
acid, suffers no absorption, nor does mercury pass into solution in the 
acid unless the acid contains a small quantity of iron. On copiously 
diluting the acid by the addition of air-free water, and subsequently 
adding a solution of a ferricyanide to the cooled acid liquid, the blue 
reaction is readily obtained. The mercury seems to take no part in 
the reduction of the ferric salt, since the results can be equally well 
obtained if pure nitric oxide is passed through a set of Geissler 
bulbs charged with sulphuric acid containing ferric sulphate. The 
sulphuric acid in this case, as in the nitrometer, assumes a purple tint, 
which is characteristic of the reaction when it takes place in the acd, 
but not in the aqueous solution.—/. Chem. Soc. 54, 388, April 1388. 


Charles E. Munroe contributes to 7he Chautauguan 9, 203-205; 
January, 1889, an article upon the “ Effect of Explosives on Civiliza- 
tion,” which is one of a series of articles on civilization andthe causes 
and forces which have affected it, that have been prepared for a course 


of study in the C. L. S. C. 
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Through the courtesy of Mr. Wolcott C. Foster we have received 
a copy of a pamphlet of 24 pages, entitled “ Explosives and their 
Composition,”* which contains his contributions on this subject that 
were printed in the Engineering News, June 30 and July 7, 1888. 
The arrangement is an alphabetical one, and the work is a handy and 
useful one for reference. 


* No. 6, Engineering News Technical Library, New York, 1888. 
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PROGRESSIVE NAVAL SEAMANSHIP. 


By COMMANDER C. D. SicssBer, U.S.N. 


One of the vexed questions of the day within the Navy is that of 
seamanship; 7. ¢. the relation of past seamanship to future seaman- 
ship. That experience with the new ships will settle the question 
satisfactorily is highly probable; but the more consideration we give 
the subject in advance, the sooner will we reach settled convictions 
through experience. At present there is an abundance of positive 
and conflicting condemnation of that which exists, which is equivalent 
to saying that there is a lack of conclusion as to what shall take its 
place. Even accomplished officers sometimes condemn with an 
exaggeration which must be accepted as a proof of earnestness rather 
than a precise measure of belief. For example, some assert that our 
standard work on seamanship is antiquated and should be discon- 
tinued in the course of study at the Naval Academy, not that farts 
of it should be discarded. Yet the last edition of that work was 
published in 1883, and embraces immutable principles of seamanship, 
in addition to sailing evolutions, and details of management and 
equipment not strictly applicable to the new and projected steel 
vessels, 

But there are counter opinions and influences quite as strong, if 
not as assertive, tending to maintain unduly the old order of things 
because of its supposed effect in moulding officers and men to the 
character of the ideal seaman. This extreme opposition of opinion 
may do much harm outside the service, and within the service likewise ; 
on the one side, by depreciating matters of continued importance, 
and inducing a cessation of effort on board vessels not of the latest 
type; and on the other, by retarding development on lines made plain 
by a vast deal of experience with modern vessels in foreign services. 
Between these extreme views there are others, supported by a 
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stronger basis of observation and study, and which are likely to 
carry the day. To aid in the latter respect is one purpose of this 
paper, but I shall feel as gratified to be set right in one direction as 
to be approved in another. Another purpose may be stated as 
follows : 

As head of the Department of Seamanship, Naval Tactics and 
Naval Construction, at the Naval Academy, consideration of our 
subject is forced upon me to an unusual degree, and I therefore 
venture to court the criticisms and suggestions, public or private, of 
other officers, with a view to profiting by them in my position. 

The questions to be answered are: First, What shall we discard of 
the old seamanship? Second, What is likely to be required of us in 
the new order of things? Since officers are thoroughly informed 
with respect to the old seamanship, it is but natural that we hear far 
stronger opinions relative to the first question than to the second; 
and we find condemnation greatly preponderating over suggestion; 
in fact, there is very little formu/ated opinion in any direction, A 
field is therefore left open. 

It must be admitted that it is difficult to circumscribe our subject, 
for now, more than ever, one branch of the profession merges with 
another ; but let an effort be made by attempting a comprehensive 
definition of seamanship, which, if generally accepted, will make the 
task easier. Let us say, then, that Seamanship, as the art of the 
seaman, embraces a knowledge of vessels, their construction, equip- 
ment, fittings, and qualities, also their care, preservation, organiza- 
tion, management and direction under all circumstances. This leaves 
plenty of room for the inclusion of other specialties and their 
applications under other terms. 

In attempting to establish the relation of a seaman ‘o his art, we 
shall fail unless we consider the state of the art as we actually find it, 
and also as it tendsto develop. We must value tradition as tradition, 
nothing more—that is, as a matter bearing on esprit du corps, not as 
necessarily governing practical applications of the present day. Con- 
sidered in its proper relation, tradition should not be upset with 
violence, unless the emergency of change demands it; but when 
that demand is squarely made, we should be merciless towards 
mere sentiment. It should always be borne in mind, however, that 
in adopting new ideas we ought not to lose sight of that which is good 
and of continued application in the old. 

At the outset it must be understood that I treat of zava/ seaman- 
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ship, and that we still have in the service a number of wooden vessels 
of the old type, full-rigged and full-powered up to the standard of a 
few years ago. They are not nearly so handy under sail as the old 
sailing ships, but are handy to a fair degree. Under sail they will 
wear, tack after a fashion, heave-to, lie-to, cast, and will run free 
faster than many of their predecessors. In the absence of prophetic 
vision, let us assume that they will have ceased to exist ten years 
hence. Our officers are masterful on board these vessels, and for 
service on board them, the work on seamanship already cited remains 
excellent authority—unequaled published authority. Again, we have 
coming into life a new class of ships, not by a gradual transition from 
type to type, as the result of practical experience within our own 
service, growing with our growth, but placed in our charge witha 
comparative suddenness which constitutes an emergency—an emer- 
gency that we are expected to meet seriously and without flourish. 
It is the appearance or prospect of these vessels that renews and 
emphasizes the demand for a less conservative persistence in the old 
practices. 

From what may be called the quarter-deck seaman’s point of 
view, the essential differences between these new vessels and the old 
ones which remain are, diminution of sail power with increase of 
steam power, coal efficiency and coal endurance. The new cruisers 
can keep the sea for a long time, and cover a great distance at good 
speed under steam alone without renewing the coal supply. None 
of the new ships has more than two-thirds sail power, nor carries sail 
in excess of a bark rig, nor above topgallant sails. Some have only 
fore and aft sails for sail propulsion, others only fore and aft storm 
sails or no sails whatever. It is probable that none will have stud- 
ding sails. None has head booms except the Chicago, and hers are 
light. The original design ofthe Newark provided for head booms, 
but that feature was abandoned. This marks a great and restrictive 
change in sail power, but will it be reversed and full sail power be 
reinstalled? Hardly. st, because the efficiency of any given area 
of sail for any given conditions remains fixed, whereas the efficiency 
of a ton of coal is constantly increasing with the improvements in 
machinery and methods. 2d, because dependence on sail in emer- 
gency is lessened by the adoption of twin-screws with independent 
engines. 3d, in the undamaged condition, sail is not essential to 
the safety of a steamer at sea. This points rather to a more 
universal reduction of sail area, but let it be clearly understood, not 





; 
i 
nt 
te 


a a TS ES 


= 


a 








98 PROGRESSIVE NAVAL SEAMANSHIP. 


to the subversion of seamanship. Seamanship will remain as an art 
lifted to a much higher scientific plane, and therefore more difficult 
of acquirement than formerly. Its character as an art, involving 
prompt special judgment and high personal qualities, will suffer no 
abatement, as will appear in the course of this paper. 

After making due allowance for the life-time of the wooden relics, 
shall we confine our knowledge of sails and sailing to the possibilities 
of a long vessel with only two-thirds sail power, bark-rigged and 
without head booms, or what shall we recognize of the old quarter- 
deck seamanship and how shall we apply it? This is the rock on 
which most opinions split, and is therefore the most difficult point to 
decide at the present time. I have deen inclined to generalize with 
the iconoclasts, but there are strong arguments against me. 

A few minutes’ consideration shows that the inquiry must be 
answered under two heads, viz. 7Zheory, or that which we would 
require an officer to know against all the possibilities of service, and 
Practice, or that which we would accept as worthy an expenditure of 
time and practical effort,as a matter of habitual routine, or otherwise, 
on board our vessels. 

The existing officer has the theory already, and is the better for it, 
if he is not content to rest there. But the Naval Cadet is for the new 
Navy ; in his future practice his dependence on sail will be in a minor 
degree only; his education being scientific, he will regard as a 
nuisance any undue sail power, which he will know is at the expense 
of true efficiency, for displacement tonnage, usurped by one quality, 
must be sacrificed by another. Having tried to show that I have 
given my subject some serious consideration, opinions may be 
advanced. 

1. So long as the wooden relics remain in service, officers attached 
to them must be competent to fill their stations, with respect to 
seamanship as with all other branches; that is, line officers must 
be able to sail them as sailing ships if necessary, as in the case of 
engines disabled. 

2. Whatever the rig of new vessel to which a line officer may be 
ordered, he must be able to utilize her sail power, in whole or in part, 
to all possible advantage, and from the moment that he sets his foot on 
board. 

In respect to the theoretical knowledge of seamanship involved, 
these two assertions are not so widely separated as some officers seem 
to imagine. Any officer who is competent to take the deck of a 
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square-rigged sailing vessel, or, which amounts to the same thing, 
one of our relics under sail, is competent for that duty on board all 
of the new war vessels, whatever their rigs, because sail management 
of the old type is fundamental for the new types. But an officer may 
be competent in the same sense on board some of the new vessels, 
and yet be unfit for service on board others, or on board a ship-rigged 
vessel. I am inclined to believe, therefore, that in demanding with- 
out qualification that we shall stop teaching the working of sailing 
ships, officers are going farther than they intend, because compliance 
with their demand would force us to abandon the rational method of 
teaching by fundamental principles, and compel us to adopt the less 
comprehensive one of special cases. By the former, we reduce the 
study to its smallest compass by covering all applications in a single 
existing type and thus prepare in advance for all types ; by the latter, 
we must await the appearance of special types in order to prepare 
many officers for service on board them. It seems clear to my mind 
that to be generally useful hereafter, young officers must proceed 
from fundamental principles in all branches, seamanship being no 
exception. With the multiplication of types and the prospect of 
greatly diversified duties, a life-time of mere experience, as one will 
be likely to find it, will not cover the necessary ground. 

Again, in teaching seamanship we should be influenced beyond the 
strict demands of every-day practice, as in respect to a liberal educa- 
tion in any other branch of study. Instruction in navigation is not 
confined to a knowledge of getting a ship from port to port, nor in the 
steam engine, to questions apart from the principles of mechanism. 
The education of a lawyer is not confined to the practice of modern 
law, nor that of a doctor to the specialties of his future practice, which 
would make him more or less a quack; but each is expected to 
become widely informed in both past and present practice, in order 
to amplify his scope of future study and conception. But there are 
practical reasons of moment for continuing to teach to young line 
officers the principles of management under sail alone. A naval 
Officer's field of action includes instrumentalities and operations out- 
side his own ship and service. We line officers, even in our character 
of seamen, have a wide range of duty. We serve in the Coast Sur- 
vey on board sailing vessels as well as steamers; prepare sailing, 
coasting and harbor charts at the Hydrographic Office for all classes 
of vessels; also meteorological charts chiefly for sailing vessels; 
advise sailing-masters as to routes, weather conditions, etc. ; in the 
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Branch Hydrographic Offices, come in direct communication with 
sailing-masters and discuss with them questions relating to sailing 
vessels; are liable to be called on to decide as to the location of 
lighthouses, lightships, buoys and beacons, which involves a knowl- 
edge of the practice of sailing vessels. We may at any time be 
ordered to serve on boards to investigate collisions involving sailing 
vessels. We must be ready to predict or to prescribe the routes of 
sailing vessels, or to convoy them in time of war. To convoy them 
we must comprehend their limitations, in order to give them every 
advantage. Our immense coasting trade looks to us for protection, 
We must avoid collision with sailing vessels by day and by night: 
they have the right of way, and we must be able to prejudge their 
manceuvres, which, at night, is sometimes possible only to a sailor, 
Our nautical world is peopled to no small degree by the seamen of 
sailing vessels, amongst whom our influence is slowly but constantly 
extending, and with whom we have acommon phraseology. In time 
of war it is the sailing vessel which will fall the easiest prize, and the 
charge of which will be assigned to junior officers. Finally, if we are 
to read critically the naval history of our own and other countries, and 
investigate the tactics of great naval battles of the past, we must 
understand, at least in a general way, the common evolutions of 
sailing ships. 

More might be said to the point, but enough has been said, if it 
has been shown that there is still some reason in teaching the prin- 
ciples of management under sail; and it may as well be admitted 
that these are very easy principles indeed to young officers highly 
trained in mathematical and mechanical principles and applications, 
If these officers are weak in practice, it is chiefly from lack of prac- 
tice. At present they are under the disadvantage of serving on board 
full-rigged ships, where practice under sail is so scant that they have 
little opportunity to become more than theorists. On board the new 
ships, older officers must look to their laurels, for the accurate and 
fresh knowledge of the young officers will then have fuller play in 
various directions. 

What has been said thus far relates chiefly to the knowledge of 
management under sail and the acquirement of that knowledge 
through fundamentals. The extent to which we may properly carry 
the application into our practice on shipboard is a matter of much 
narrower limits. It may be stated, generally, that the limits of prac- 
tice should be the necessities of current service, aiming at efficiency 
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in a fighting sense, leaving to theory the possibilities of remote 
service. We must make up our minds, without wringing our hands, 
that a few years hence our officers will have ceased to be practical 
sailors as measured by past standards, but then the urgency will 
have abated. They will be none the less seamen, however. Up to 
the sailing capabilities of the new ships, officers must be eminently 
practical; beyond that, a well-grounded theoretical knowledge of 
sail must suffice. As time advances and development progresses, 
even theory will suffer contraction, until, finally, all but the most 
general principles will be abandoned to the investigator. 

It will be especially necessary, in accommodating ourselves to the 
new Navy, to constantly bear in mind the object of its existence—to 
understand that whatever practice promotes fighting efficiency is 
good, and that whatever defeats it, whether directly or indirectly, is 
bad. Since sails and spars now contribute to that end only indi- 
rectly, an attempt to measure discipline or strength of organization, 
or to compare the efficiency of one ship with that of another, by dis- 
plays aloft, will be futile. Handling sails is still necessary, but should 
be prosecuted with a view to utility alone, not display. Sail drill 
with a watch, therefore, might be deemed more important than with 
allhands. Spar drills should come in as a part of clearing ship for 
action, and should include provision for launching them overboard, 
and buoying and anchoring them, or rigging them as defensive 
booms. Spars should or should not be struck, according to: cir- 
cumstances. Handling spars having been established in its proper 
relation, 7. ¢. to clearing ship for action, the practice gained has its 
secondary applications in sending down spars for chase or passage 
against head winds, or for repair. This is not to lose seamanship; 
it is simply a turn that seamanship should take. The military 
character of a man-of-war has very much enhanced in relation to 
its purely nautical character, and seamanship must bend in that 
direction to contribute squarely to the end in view. To say that 
seamanship has had its day, or that in pursuing a certain line of 
advisable departure we are abandoning seamanship, is to play on a 
word, or to declare that in future vessels will be automatic. It may 
be said, to digress somewhat, that extremists, diametrically sepa- 
rated, seem to come together in perverting the present meaning of 
the terms practice, practical officer, practical experience, and the 
like. The very conservative officer believes we are not practical 
unless we adhere to much of the old-fashioned practice, while the 
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staunch theorist decries the importance of practice, because he also 
associates the idea with old-fashioned practice. We may meet both 
of these views, by claiming, that an officer is of value to the service, 
just in proportion as he can apply intelligently and readily the prin- 
ciples which he is expected to know; but it should be borne in mind 
that this relates to live principles in many directions, old or new ag 
the case may be, notalone to serving guns, quarter-deck seamanship, 
or boat duty. 

The argument most commonly advanced in favor of continuing, 
what many officers regard as a superabundance of exercise aloft, is, 
that it imparts a cat-like or seamanlike activity to the men. If cat- 
like activity is necessary in moderate drill aloft, military drills, pull- 
ing in boats, making signals, managing torpedoes and ammunition, 
caring for the ship, etc., and cannot be obtained directly from these 
duties, then it may be obtained from such extra drills aloft as the rig 
of the ship affords ; otherwise, fancy drills aloft constitute a misdi- 
rected and time-consuming effort. Cat-like activity is overestimated; 
it has had much to do with slovenly results at quarters and in mili- 
tary exercises, by perpetuating the scurry which is out of place in the 
present day and is deplored by thoughtful officers. If we wish to 
impart a reasonable degree of suppleness and fail through the 
medium of efficiency drills, it might be well to substitute for fancy 
drills aloft some system of gymnastic exercises, culminating in tourna- 
ment exhibitions, as less burdensome to the men. The apparatus 
might be light, portable, and inexpensive. Many of the Naval Acad- 
emy graduates are competent to instruct in general gymnastics, box- 
ing, fencing, swimming, and wrestling. Gymnastics, if adopted, 
should be obligatory. 

To avoid extending this paper unnecessarily, I will confine my 
remarks by taking up topics very much as they occur in our standard 
work on seamanship. Nearly all line officers have that work, and 
therefore a ready reference is provided them for comparison. My 
object is not to criticise that work, but to use it as a convenience, 
because it represents the needs of the service up to 1883. After 
having availed myself of the table of contents of that work, so far 
as they suggest remark, I will pass to topics not treated therein, 
but which now deeply concern the seaman. It will not be possible 
for me to cover the whole field of official interest, however. 

Chapter I.— Zhe Ship and Definitions is of but little value in 1889. 
It is little more than a list of names of parts of the ship of the old 
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type. What is to be said of the ship itself in this paper will come 
later. 

Chapter I].— 7he Compass.— The Lead.— The Log.—An officer 
who has made the theory of navigation his specialty, lately said that 
from the turn naval affairs were taking, about all of navigation was 
becoming seamanship. Doubtless he did not intend to be taken 
strictly at his word, but there is no inconsiderable basis for his 
remark as applied to the practice of the United States Naval Service, 
for with us every line officer is indifferently a seaman or a navigator. 
The compass has always been balanced between navigation and sea- 
manship, and with the lead and log may fairly be claimed by one or 
the other. In the same way, at least in our own service, where we 
are our own pilots, pilotage has become as much a matter of duty for 
the seaman as the navigator. The commanding officer is the pilot, 
and, beyond the question of convenience, he cares but little whether 
he has the assistance of the officer of the deck or the navigator. 
The latter has his position simply because he comes next after the 
executive in seniority. I lately proposed that lectures on piloting be 
given in the Department of Seamanship of the Naval Academy ; this 
was at once agreed to by the Superintendent of the Academy and the 
head of the Department of Navigation. An attempt will be made 
later to show the great importance that shipbuilding and naval 
architecture have assumed for the seaman. The importance sug- 
gests such a considerable treatment of those subjects for his benefit 
that a separate work devoted to them becomes necessary. As no 
place can be found in that work for what remains of our former sea- 
manship, the latter, as modified by development, might properly be 
embraced in a work with pilotage as one feature. Pilotage would 
find at least as appropriate a lodgment there, as in a book devoted to 
navigation. At all events, it will require at least two works to include 
complete instruction in seamanship. Chapcrer II is good so far as it 
goes, but, with high speeds, more attention must be given to speed- 
indicators and to navigational sounding machines for use with wire, 
or some equivalent device for sounding without stopping the vessel. 
It is hoped that out of the swim of modern nautical change will 
emerge the practice of reading the compass exclusively by degrees. 
At a speed of 16 miles per hour a vessel steams 384 miles per day. 
The departure for 1° and 384 miles is 6.7 miles—a sufficient argu- 
ment for setting the course of fast vessels to the nearest degree. 

Chapters III to VI inclusive-—Rope.—Knotting and Splicing.— 
Blocks.— Tackles.—So far as I feel safe in predicting development, 
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these subjects will retain much of their present interest. Details wil] 
change as experience may dictate—in some types more than others— 
but no radical change throughout the whole service in the direction 
of immediate tearing down suggests itself. Purchasing weights has 
left its groove with the advent of new rigs and the consequent 
departure of settled conditions, so theory comes to the front for 
stronger recognition. Rope and blocks are gradually making way 
for metal gearing wherever rigidity of movement is admissible, as in 
hoisting apparatus, boat davits, derricks, etc. Itis believed that this 
tendency will serve to remind line officers, more strongly than any 
expressed opinion, that as a class they must give more study to the 
science of mechanism. Since the duty of engineers lies almost wholly 
with machinery, and their title implies that fact, it is not questioned 
that they should study that science, but it seems to be not generally 
recognized that the line officer’s duties now include a wider range of 
mechanism than the engineer’s. For example | may mention the in- 
struments of precision relating to astronomy, navigation, meteorology, 
electricity, and ordnance; the mechanism of small arms, great guns, 
torpedoes, rapid-firing guns, machine guns, dynamite guns, steering 
apparatus, and deep-sea exploring apparatus ; the machinery for the 
manufacture of great guns and their mounts, for the manufacture of 
rigging and other articles of equipment, and, finally, the steam 
engine, in degree second only to that of the engineer himself. Yet 
this enumeration does not fully state the case. It is too much the 
habit of line officers, as a class, to depend on their fine general edu- 
cation and varied experience for a knowledge of mechanism. The 
field is becoming too broad for that, and again we come to the study 
of fundamental principles. We must start out from the e/ements of 
mechanism in order to include, understandingly, all the applications. 
Herein lies one of the urgent necessities of the hour. For some years 
past our naval cadets have studied the elements of mechanism, and 
have learnt to make and read mechanical drawings and work from 
them. The cadets take a practical course in the pattern shop, 
foundry, boiler shop, machine shop, engine-room, boiler-room, and 
steam launches. They are also associated with mechanism in the 
Departments of Seamanship, Ordnance and Gunnery, Philosophy 
and Chemistry, and Applied Mathematics. When we reflect thata 
little practice counts for much with highly trained minds, and that the 
cadets have a great deal of practice, we must come to the conclusion 
that if older graduates would not suffer in comparison, they must 
make headway on the line which has been pointed out. 
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Chapter VII.—Masting.— The Rudder.—This chapter relates 
chiefly to wooden spars, except that an iron lower mast is described. 
A considerable part of the chapter retains its value, but, as a whole, 
it is not up to date, as might be supposed from the date of imprint. 
Heavier masts and yards will be made of steel hereafter, but the 
smaller ones may be made of wood. Inside calibers are limited to 
the size of a boy, who must crawl inside to help with the riveting. 
Tops, lower crosstrees and tresseltrees, caps and cheek-pieces for 
heavy masts will be made of steel. In fact, steel will be used 
wherever it can be worked to save weight. Weight is now more 
often a question than room. The wooden relics are all that lend 
much interest to head booms. Spars and derricks should be 
described as elementary appliances for general use ; any application 
to a special case will then become a simpler matter of explanation. 
Seamanship books have always been written in a more or less frag- 
mentary manner, as a detail of the experience of many officers, hence 
the diffuseness in their treatment of the subject. Chapter VII has 
but little to say about the rudder, but that appliance now comes in 
for a great deal of attention. Quick turning is recognized as so im- 
portant a quality of men-of-war, that rudder areas have been greatly 
increased with the invention of suitable steam, hydraulic or equiva- 
lent devices for operating them quickly. Qdxzck full-helm action is a 
large factor in reducing the tactical diameter. Rocker keels, formed 
by cutting away the forward and after deadwoods, contribute to 
quick turning, while, of late, the shape and placing of the rudder has 
undergone improvement for twin-screw vessels, and all but the 
smallest men-of-war will have twin screws ; in fact, we may come to 
triple screws before long. The lines of the new form of rudder, when 
the helm is amidships, are a continuation of the lines of the after- 
body of the vessel. The rudder is hung somewhat like the equipoise 
rudder, and is placed so far forward that the forward edge projects 
into the spandrel between the propeller and the hull when the helm 
isover. This insures much better helm action in backing. 

Chapters VIII to X inclusive. —Standing Rigging.— Rigging Sh ip. 
—Sails.—Naturally, these chapters are rather redundant for the needs 
of the new vessels; they refer more to the relics, but contain the 
essence of present needs. The fitting of standing rigging will be 
much simpler than it has been. Dead-eyes and laniards must give 
way to rigging-screws fitted with pelican hooks for immediate 
tripping. Top space is too valuable for working machine guns to be 
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occupied by the eyes of the rigging, so lower shrouds and stays wil] 
set up to lugs below the top. For the same reason we may expect 
to find instances of pole-lowermasts in battle-ships, and of topmasts 
and lowermasts in one piece, or of topmasts telescoping within the 
lowermasts. Owing to the ample beam of the new ships conjoined 
with short masts, channels are obsolete and all rigging will set up in. 
board. ‘Tucked eye-splices are still our resort with wire rigging, the 
latest having considerable drift away from the thimble to accommo- 
date a flat seizing. The rope is tucked twice, then halved and 
tucked once, then quartered and tucked once. This, though strong, 
is difficult to make, and it is hoped that some compact clamp may 
be adopted. Open thimbles sometimes collapse, one leg projecting 
beyond its fellow and cutting the rope. It will prove a great 
convenience if standing jeer-blocks continue to form part of lower 
slings. The chief departure from old equipment will be in the 
structure of yards, masts, tops, derricks, boat fittings, hoisting and 
weighing apparatus, etc. There is yet no important change in 
respect to sail other than bringing the head sails inboard, reduction 
of sail area, and abandonment of studding sails. 

Chapter XIl.—/Purchasing Weights——This subject has already 
been touched. In any new work on seamanship, the yard, stay, 
triatic stay, pendants, slings, etc., should first be discussed as ele- 
mentary appliances. That is done to some extent in this chapter, 
but not so completely as would probably have been the case had the 
authors written in this our day of many types. It should be under- 
stood, however, that simple treatment of a subject for shipboard use 
is often defeated by the necessity for giving the customary stages 
and orders by which operations are conducted in an orderly manner 
and by concerted action. Apart from the matter of simplicity of 
treatment, an officer fully informed on this chapter would not be ata 
loss in purchasing weights with tackles on board any of the new 
vessels. 

Chapter XII.—Stowage and Supply.—The requirements of the 
new ships have left this chapter nearly obsolete, stowage having 
assumed much greater importance in relation to buoyancy and sta 
bility. Attention was formerly given to stowage as connected with 
stability—sometimes with misapplication—but not in all the aspects 
in which it is now considered. Stowage now has reference to buoy- 
ancy in the damaged condition; to stability both in the intact and 
the damaged condition, and to the behavior of the vessel among 











a 


A A ETT TET OE ED 





PROGRESSIVE NAVAL SEAMANSHIP. 107 


waves. Heavy articles are stowed away from the ends of the vessel 
in the middle body, to decrease the moment of inertia of the ship 
about a transverse axis and shorten the pitching period, in order that 
the vessel may tend to follow the motion of the heavier waves, and 
thus be drier. Heavy ammunition is about equally divided between 
the forward and the after body, or still further concentrated by being 
placed wholly in a central position, near the boilers. The latter 
may have to be discontinued because of the effect on the powder. 
The ammunition is stowed near the midship line, for safety from shot 
and torpedoes. Generally, however, heavy articles are stowed in the 
wings, to increase the moment of inertia of the ship about a longi- 
tudinal axis, and thus increase the rolling period, it having been 
found that ships with long periods are the steadiest in a seaway—at 
least under conditions most likely to occur. More will be said of 
this later. Coal is stowed in the wings, both above and below the 
protective deck. The latter should generally be used first, carrying 
that above the deck as a protection to both buoyancy and stability in 
the event of damage, to prevent the entrance of shot into the vitals 
of the ship, and to absorb the energy of the explosion of shells 
occurring within the bunkers. With coal above the protective deck, 
the volume of water, that can enter the ship in a damaged compart- 
ment thus situated, is restricted to the difference between the volume 
of the compartment and the volume of the coal. In this sense the 
coal acts as a safeguard to buoyancy and stability. If the coal above 
the deck stow low with respect to the center of gravity of the ship, 
the expendituture of coal from below the protective deck, while 
having the effect of raising the center of gravity and thus decreasing 
the metacentric height, may also increase the moment of inertia and 
add to steadiness. Light and bulky articles, especially articles 
impervious to water, will be stowed above the protective deck, to 
exclude water in the same way as coal, and the tendency will be to 
assemble stores of a single kind in one compartment. In these 
matters the question of convenience and of accessibility in case of 
emergency will have weight, of course. Stowage has now assumed 
too important an aspect to be treated as a study disconnected from 
the technical qualities of the vessel. The considerations which enter 
into the question must be understood. 

Chapter XIII.—Aoats.—Pulling and sailing boats will continue in 
use, and the principles of their management will not change. Details 
of their structure may change, or, at least, it is hoped they will, 
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for many of our pulling boats are not well adapted to their purpose, 
The handle of the oar must be swung so close to the knee that 
the oarsman can get no swing, and appears to sit bolt upright, as if 
taking no interest in his work. Steam launches will be faster and 
lighter, and more used than ever. It will perhaps be the rule to 
have one of the whale-boats provided with steam power. Whether 
the ship’s steam launches or special second-class torpedo-boats will 
be the dependence for independent torpedo attack is an open ques- 
tion. As a rule, all boats will stow inboard, to escape the blast of 
gun discharges. The heavier boats, especially on board battle ships 
and other large ships, will stow on skid-beams. Davits will doubtless 
be continued in use to a considerable extent, especially for light boats 
and for the boats of small vessels, but derricks will be used for heavy 
boats, and possibly for nearly all boats in the course of time. It is 
not unlikely that submarine torpedo-boats will be a feature of future 
equipment. At any rate, submarine boats will be used in the service 
at large. The problem of their successful operation is nearly solved, 
and the study of the conditions of their operation now presents itself 
seriously to the service, since the Navy Department has invited 
designs and bids for a boat of this character. 

Perhaps a few words in digression may be said about mechanical 
devices for lowering boats in a seaway. Nearly every graduate of 
the Naval Academy of inventive tendencies, including myself, has 
invented one or more of these devices, or has tried to invent one or 
more. Some of them are of great ingenuity and of more or less 
theoretical excellence. That they come and go in varying proces- 
sion with outside inventions of the same class points to a deep-rooted 
distrust of them, if not to doubt as to the utility of any metal tripping 
device whatever, which must be operated from within the boat bya 
blue-jacket. The cause for this feeling, if it exists, may lie in the 
fact that these devices are used only in dangerous and rare emer- 
gencies, the character of which so abnormally excites the sympathies 
of blue-jackets that they can be less trusted than at any other time 
to operate mechanism properly. Yet the mechanism in question 
must be operated ata moment so precise that a slight non-observance 
is likely to lead to greater disaster than that which it is the desire to 
avert. Again, the mechanism is one of various pivots and long con- 
nections—a kind which, when exposed to weather at sea, requires 
daily care and testing to provide for these remote emergencies. 
Theoretically the devices get this attention, but practically they do 
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not, nor do the men get enough practice with them to beget confi- 
dence, not to speak of the operator having his station changed. It 
is suggested, in this connection, that some one strike out in new 
lines —which suggestion may be deemed to bring this digression into 
line as progressive seamanship. 

Chapters XIV and XV.—Ground Tackle.—Steam Capstans.— 
There is a tendency to modify the shape of anchors to ‘acrease the 
holding power and afford compact stowage and easy manipulation. 
The favorite shapes are those in which both flukes bite at the same 
time. In some cases the anchor-bed is recessed in the bow in such 
a way that the anchor is hove directly to its bed without catting or 
fishing. Rotating derricks are used also, especially for sheet anchors. 
Steam weighing apparatus, or its equivalent, is becoming universal, 
and is said to be generally lighter in the latest vessels abroad than we 
find it in our own new vessels—an important point, since it is not desir- 
able to add to the heavy weights at the extremities of the vessel. It 
has been attempted abroad to use wire hawsers in lieu of chain cables, 
but apparently without enough success to warrant their general adop- 
tion. My own experience in a different field shows that it is strictly 
essential in any such use of wire rope—at least in the smaller sizes, 
and presumably in the larger sizes—that it be kept constantly taut 
to prevent kinking. When slacked, wire rope tends to take the form of 
the convolutions which it has had when wound upon its reel or drum, 
and there is danger of kinking when it is again hauled taut. Kinks 
cannot be straightened out, and they so much impair the strength of 
the rope that it becomes untrustworthy for its original purpose. I 
am at a loss to understand, therefore, how wire rope could be used 
for hawser cables, without some automatic device for taking through 
slack. For sheet cables, the case would be somewhat different. 
These are used only on occasions when they would be continuously 
under tension, but they might kink in fouls caused by the swinging of 
the vessel. 

Chapters XVI and XVII.—Mooring.— Carrying out Anchors by 
Boats.—These chapters contain so much information of continued 
application that no comparison, within the bounds of my purpose, 
Suggests itself. 

Chapters XVIII and XIX.—Organization.—Duties of Midship- 
men.—Perhaps no known organization has ever been more perfectly 
adapted to complicated needs, as they were understood, than that of 
men-of-war of recent times. Long and varied experience by many 
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men of executive ability, with vessels of practically the same type, 
resulted in a form of internal organization which met with general 
approval and adoption. But it is well to emphasize the fact that 
although it was afterwards adapted to full-rigged steamers, it was 
originally made to conform to the needs of that special type of vessel] 
in which there was entire dependence on sail for propulsion, and in 
which the management of sail may be said to have won the day as 
often as guns. Sail has now become a weak auxiliary, only of use 
for cruising purposes, and the urgency for asserting the military 
character of our organization is great. It is probable, therefore, that 
the old form has reached its elastic limit in the wooden relics. 

The organization which, of late years, has been prescribed by the 
Navy Department, on blank forms issued to each vessel, is the result 
of researches into the bills of crack ships, extending over many years, 
fortified by the personal suggestions of officers of acknowledged 
executive talent. That plan of organization descends from a nautical 
plane as a basis, to a military plane as an extension; but it has been 
questioned if the reverse plan would not secure greater efficiency on 
board some, if not all, of the new vessels. If we must still use the 
nautical basis, uniformity throughout the service can be obtained in 
the future by dividing the crew according to parts of the hull. Each 
ship might then have the same number of watch divisions and sub- 
divisions. It is probable, since batteries vary as well as masts, that 
the greatest possible uniformity can be thus obtained. These depart- 
ment forms may not be issued to the new vessels, but it is hoped, in 
view of the emergency of change, which is in prospect for us in the 
new naval constructions and methods, that the fullest latitude will 
be allowed commanding officers in working out their own cure in 
respect to internal organization. Ifa past generation of officers was 
capable of perfecting an organization for one type of ship, it is prob- 
able that the highly educated officers of this generation will not be 
found less adaptive for other types. 

At the present time but one idea seems to pervade this country 
with respect to the Navy, which is to build and arm ships. The 
idea that these vessels, afloat and armed, will prove more valuable to 
an enemy than to ourselves, unless well organized and fought, has not 
yet developed to the proportions of a public question. Everybody 
knows that mere assemblages of armed men on shore are powerless 
against a much smaller number of men properly organized, yet few 
seem to realize that a very similar principle applies to ships. The 
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military character of the ship and the service, which is by far the 
highest character, because it is the only warrant for the existence of 
the service, does not seem to be appreciated in its proper relation. 
The ship as a fine structure and the officers as fine fellows are 
actually of no value to the country, in a naval aspect, excepting so far 
as they contribute to the fighting efficiency of the service. This 
remark is not intended to apply to any particular channel of effort; 
any effort whatever, in the right direction, is better than any other 
effort in the wrong direction. 

Rear-Admiral Luce has lately written on the relation of public 
policy to naval organization, which in turn has relation to internal 
organization ; and it is probable that many officers, conjointly with 
myself, have expressed their opinions, relative to internal organiza- 
tion and ratings of men, to the Board recently in session at the Navy 
Department to consider the question of ratings. Ratings as they 
have descended to us are as bad as can well be conceived for our 
future needs, and thorough efficiency is not to be had with them; but 
that question embraces too many details to be considered here. 

Two features of the British Naval Service, bearing on thoroughness 
of organization and effort, might be introduced into our service with 
benefit. First, a service motto to prick our consciences in moments 
of laxity and to hold our object rigidly in view. The British service 
motto signifies “We are always ready.” Second, continual insist- 
ance on the necessity of forming quickly the habit of command; that 
is, of commanding men. In the United States Naval Service, toa 
greater or less extent, an officer is expected to drift into this habit 
with the growth of experience, while in the British service he is 
encouraged or required to set about the formation of the habit with 
definite intention from the outset of his naval career. The manner of 
giving orders has much to do with the case, so I will check my admi- 
ration for younger officers long enough to say that, as a class, but 
with notable exceptions, they are somewhat lacking in the quality 
under discussion, and are not likely to make rapid progress until 
they improve their method of giving orders. Some advice on this 
point, delivered in the hope of fructification, may be tolerated. 

In respect to intonation, orders should be given as simply and 
directly as possible—without affected mannerism. To make a dis- 
play of the voice is puerile. Some officers, it is true, sing their evolu- 
tionary orders effectively by making it evident that their object is 
simply to gain greater range of audibility ; but when an officer adopts 
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that style for style only, it impresses one with the belief that he leans 
towards the utterance rather than the execution of his orders. 

In a general sense, orders may be divided into two classes. First, 
evolutionary and military orders, or orders demanding prompt, 
concerted action; as, Let fall! Hoist away! Shorten sail! Order 
arms! Orders of this class should be given in a sharp, mandatory 
tone, but with such occasional modulation that the men will regard 
themselves as addressed specifically and not by rote. Second, 
orders conveying a simple direction of a non-evolutionary or non- 
military character; as, Starboard the helm! Let go the anchor! 
Ease off the jib-sheet! Sweep down the deck! Such orders 
should be given with sufficient spirit, in a business-like way; but 
never with the peculiar emphasis of a military order. The severe, 
mandatory tone so often used in giving simple directions to one or 
two perfectly acquiescent men is vexatious, and should not continue, 

Several years ago a lieutenant, when asked to account for his 
successful and pleasant service under the command of an exception- 
ally strict officer, replied that it was because he had always followed 
up his own orders by knowing that they were obeyed. ‘A word to 
the wise is sufficient.” 

Chapters XX to XXXIV inclusive, except Chapter X XI.—/ort 
Drills and Evolutions.—Getting under Way under Sail.— Making 
aud Taking in Sail.— Working to Windward.— Wind Baffiing.— 
Heaving-to.— Reefing.—Law of Storms.—in a Gale.—FParting 
Rigging.—Losing Spars.— Shifting Sails and Spars.— Coming to 
Anchor.— Handling Fore and A /fters.—With respect to these 
chapters it is not necessary to say more than has been already said 
in the first part of this paper; to go more into details would only 
serve to consume time. It will be apparent to ali that the matter 
given in the book refers to a far greater extent to the wooden vessels 
than to the new ships; yet there is much information of general 
application. The law of storms is known to dil our linesofficers, 
from the highest to the lowest. I will repeat that my object m 
referring to our work on seamanship is merely to have a basis for 
comparison. 

Chapter XX1I.—Rules of the Road.—Rules of the road are ready- 
made, and no independent action respecting them is permitted unless 
it be the abstract one of suggestion. Various devices and systems 
of lights have been proposed as substitutes for those now in use, with 
a view to abate the danger of collision afloat. Most of these, if 
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adopted, would only complicate the situation and thus lead to greater 
disaster. However simple the present system may appear to edu- 
cated minds, it is nevertheless so confusing in some of its practical 
phases to some other nautical minds that it often fails of its object 
through this cause. To oblige the latter class, from which we must 
expect the greatest failure in the aggregate, to wrestle with more 
intricate combinations will add to present danger. The danger of 
collision is greatest when vessels suddenly heave in sight at close 
quarters, when there is the least time for studying combinations on 
which to base correct judgment. Effort should therefore be directed 
towards simplification. Doubtless such considerations as these have 
prevented the adoption of new systems. 

Chapter XXXV.— Handling Vessels under Steam.—This chapter 
is modern, and embraces much more valuable information to the 
point than I have been able to find in any other work on seaman- 
ship, but the treatment will doubtless be different in future works. 
Some examples of steering mechanism are given, but nothing con- 
cerning hydraulic mechanism. Those parts relating to turning 
effects of the screw, especially of twin-screws, and the turning power 
of ships, point the way to lines of study daily growing more impor- 
tant to the man-of-war seaman than matters relating to sails. Here 
we must go to fundamental principles again; it is not enough to 
know the effects, we must know more about causes. In considering 
drift-angle and kick, for instance, we must know what impulses con- 
spire to produce kick. These subjects lead up to naval tactics under 
steam, a branch of our profession which is yet in an unsettled state 
no system having met with much favor remote from the locality of 
its author, At the Naval Academy the general subject of handling 
vessels under steam will begin at the resistance of fluids, and will con- 
tinue through surface disturbance, the action of propellers, simple 
and as effected by the features of the ship’s resistance, rudder pres- 
sures, and the phenomena of turning a ship. In addition, the refine- 
ments involved in these several divisions of the subject will be taught 
to advanced sections. Young officers who compass that course, when 
it shall have been completely established, will not be likely to regard 
the handling of steamers as involving mysterious movements or 
expect unaccountable eccentricities in moments of emergency. The 
possible advantage to men-of-war of high speed and turning power, 
especially in ramming, is admitted to be very great, and even slight 
advantage may be vital ; therefore the investigation of principles has 
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its value in preparing officers to discover and improve advantages, 
or, at least, to know where they might lose them through neglect, 
So many of our officers have read up this subject that the importance 
of studying it as indicated will hardly be questioned. 

Chapter XX XVI.— Getting Ashore.—Leaking.—This chapter re- 
lates chiefly to expedients for getting afloat, repairing leaks and to 
seamanlike procedure, and embraces the teachings of much valuable 
experience. It is unnecessary to say that any information which 
serves the purpose of this chapter will always be acceptable to 
seamen. Anything that I may have to say regarding grounding and 
leakage will come in later. 

After this chapter comes a chapter on the Life-Saving Service of the 
United States, of undoubted value, and then follow certain appendices 
relating to rope-making, marline-spike seamanship, management of 
boats in a surf, miscellaneous routine, clubbing, backing and filling, 
tending ship, fire-booms, turning experiments, speed and steering 
trials, etc., some of too much value to be questioned, while as to 
others my remarks already made are sufficient. I will now abandon 
our seamanship work as a reference, and discuss matters independ- 
ently of it. 


It must be apparent to many of those who have reflected on the 
bearing which naval development will have upon the duties of officers, 
that lines of study are now forced upon the line officer, the necessity 
for which has not been generally recognized heretofore in our service. 
The attention of the line officer as a seaman is now directed mainly 
to the hull and that which pertains more or less intimately thereto; 
and we find that the diversity of structure, fitting and equipment is 
great, the character of risks varied and novel, and the responsibility 
immense. With the new vessel, directed by intelligence and knowl- 
edge, great feats may be performed ; but, on the other hand, great 
blunders may be made through ignorance or misconception. Even 
very limited reading indicates that we must have a far more accurate 
knowledge of our new ships, their structure, strength, qualities, 
behavior, management and possibilities, than we had of the wooden 
ships; and this is true not only as to individual ships, but as to ships 
relatively to one another. Theory, therefore, is more nearly indis- 
pensable to complete fitness than formerly. 

Theory must begin with a study of types, in a general, historical 
sense as well as specially. If this must be pursued individually, the 
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only recourse is wide and continued reading. Since this may be 
more or less discouraging, because of non-availability of the literature 
of the subject, it is to be hoped that post-graduate instruction will be 
afforded as a relief. In any event, the field is too wide and too 
much filled with detail to be covered without persistent reading 
and comparison. Officers must become saturated, so to speak, 
with a knowledge of types, in order to comprehend on all occa- 
sions the value of their own force relative to another force. From 
types we must go to structure, general and special. We must 
know how ships are constructed, arranged, and provided with safe- 
guards and expedients, and, at least in a genera] way, the magnitude 
of the strains, local and structural, to which they may be subjected, 
and their capability of resisting them. We must also have a knowl- 
edge of theory and applications pertaining to the buoyancy, stability 
and management of ships, to their behavior among waves and under 
other and varied circumstances. All this, let it be understood, in a 
higher degree than heretofore, and strictly as demanded by recent 
development. 

If there are any who fear the abandonment of sail and the 
decadence of top and marline-spike seamanship, because of some 
supposed influence in degrading the functions of the line officer, to 
them a word may be said. 

lam only giving utterance to well-recognized truisms when I say 
that there is no higher study which may properly come under the 
term seamanship than that which investigates the qualities, behavior 
and management of vessels, and no higher practice pertaining to 
shipboard than management of the vessel, the control of her behavior, 
and, in general, the use of her qualities. It is here that we find play for 
intellectual effort, combined with the rare and high personal qualities 
that lead to great naval achievements, followed by national gratitude 
and reward. In respect to this phase of seamanship, we suffer in 
nowise by the abandonment of sail. In the new Navy, the requisites 
for success are somewhat different from what has been demanded in 
the past, but they are distinctly on a higher plane, and there is a 
broader field for the exhibition of practical excellence. It is no 
longer possible to compass the range of naval seamanship as one 
learns a trade. A second mate, by virtue of his seamanship alone, 
cannot again be transmuted into a naval officer. The naval seaman 
has much to gain and nothing to lose in pride of position by encour- 
aging development: he needs only to see the situation and to 
prepare himself for it. 
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I will now proceed to justify my belief by amplifying on the pre. 
ceding statements, but only so far as to show in some degree the 
interest of the subjects presented: it should be understood that | 
neither presume to teach principles nor to do more than trench on 
the ground to be covered. I am also aware that my paper will con- 
tain nothing new to a fair proportion of officers. 

A characteristic of modern naval architecture is the nice apportion- 
ment of weight displacement among the several qualities aimed at in 
the design of the vessel. To get many desirable qualities in high 
degree in a single vessel is possible only with a displacement so great 
as to sacrifice handiness and light draft, not to speak of the risk of 
concentrating, in a single fighting unit, an excessive proportion of the 
national power of offense and defense. This has forced upon us a 
multiplicity of types, each type having in a high degree those quali- 
ties which, according to one interpretation or another, are deemed 
most necessary to the performance of the special service for which the 
type is intended; and these qualities are attained always at the 
expense of other qualities deemed less essential to that service. For 
instance, the coast-defense vessel absorbs a high percentage of dis- 
placement for armor and guns at the expense of speed and endurance 
of supplies. In fact, these latter are reduced so low in the scale that 
thick armor and heavy guns are secured, with comparatively light 
draft and moderate load displacement. Again, the unarmored cruiser 
sacrifices weight of armament and dispenses with armor, reserving 
thereby a certain amount of displacement, which is apportioned to high 
speed, coal or cruising endurance, and more or less sail power. When 
high speed is reached, a small increase of speed can be gained only 
at a comparatively great expense of weight displacement. Since the 
attainment of qualities is not broadly optional, the seaman, however 
skillful he may be in the use of qualities, is hardly in a position to 
compare types and criticise special designs intelligently, or to insist 
on special qualities, unless he has some knowledge of the restrictions 
which bind the naval architect. The day when one class of vessels 
was simply a modification of another class of the same type, in 
structure and qualities, and when the qualities of one ship were com- 
monly prejudged from those of other ships already built and tried, 
has given way to a period of costly and novel constructions, whose 
qualities must be foretold, in large part, by calculation. 

In the various types of the later war vessels there are certain gén- 
era/ structural features common to all, viz. metal construction, water- 
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tight subdivision, water-tight or protective decks, draining and ven- 
tilating systems, and a variety of mechanical devices to replace rope. 
In structural defaz/s, however, there is great diversity, to support 
armor, provide for the installation of guns, torpedoes, engines and 
boilers ; to arrange for ammunition supply, stowing, berthing, draining, 
pumping, lighting, etc., and to guard against the loss of buoyancy 
and stability through damage at and below the water-line. When we 
connect all this detail with that of the general structure and of minute 
water-tight subdivision in every direction, and remember that some 
ships have as high as 200 compartments, can there be any doubt as 
to the desirability of line officers having a fundamental knowledge of 
naval construction, embracing the qualities and working of the metal, 
the different systems of framing, plating, armoring, strapping, butting, 
riveting, caulking, and so on, through a long list that has been antici- 
pated in previous remarks? Not only must he know the form and 
position of details, but also the considerations which move the 
designer to use one detail or system instead of another. What we 
want is that an officer shall be able, from a study of drawings and one 
or two tours of inspection of the ship, to stand in any part of her and 
picture to himself the exact appearance, condition and arrangement 
of every other part of her; and the only hope of reaching this state of 
things is through fundamental knowledge. Intercepting bulkheads, 
flats and decks make it difficult to conceive, simply by tours of the 
hull, the relation which one subdivision of the ship bears to another, 
but drawings will make it clear at a glance. The intricacies of 
modern war vessels have become so great that in the British service, 
at least, two executive officers, one a commander, are detailed for 
vessels of less displacement than some we are now building. This is 
done, mainly, to provide suitably for the care and preservation of the 
various subdivisions of the vessel. The commander has general 
charge of executive duty under the captain, and the first lieutenant 
has charge below the upper deck under the commander. 

Not only must officers themselves have a knowledge of structure, 
but they must instruct the men in the same knowledge. With the 
waning of top seamanship, we will lose the display of reckless courage 
aloft, but we will have greater intelligence and a wider range of 
information regarding the hull and its details. 

Ataless percentage of the total displacement, steel hulls have 
greater structural strength—~z. ¢. strength as a whole—than wooden 
hulls, but, at the same time, they are locally weaker, and subject to 
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rapid deterioration through causes that but little affect the latter, 
They demand, therefore, greater care, closer inspection and a more 
extended knowledge of the conditions and methods of preservation, 
With care, however, they may be continued in service, incomparably 
longer than wooden hulls, without extensive repair. Sweating isa 
characteristic of metal ships that must be guarded against. It is 
said of the large Italian men-of-war that it is necessary to change 
their detail of officers frequently, as a health measure, on account of 
excessive dampness. In regard to corrosion, the outside wetted sur- 
face and the intercostal hold-spaces give the most trouble. Cement 
is used in the bilges and waterways; but while cement, properly 
applied, is a perfect preservative, it is a source of danger if it loosens 
and allows the entrance of water between it and the metal. The speed 
of metal vessels is not only decreased for the time being by fouling 
of the bottom, but permanently also by the resulting roughness of the 
plating. 

Buoyancy as an independent study is not new to graduates of the 
Naval Academy, but the recent writings on the buoyancy of ships, 
embracing the thought and experience of the new period of naval 
construction, will suggest ideas not likely to occur in general service 
afloat. In the structure of the wooden ship there was no protection 
to buoyancy other than that due to the great thickness of frame and 
double skin: water-tight subdivision was not attainable. In the steel 
ship, with her thin and more easily penetrable skin, there is greater 
need for such protection, and; fortunately, it has been effected toa 
considerable extent, by virtue of the qualities of the metal and the 
greater structural strength which it affords. But this new phase of 
construction opens up questions relating to buoyancy not considered 
in the days of wooden ships. This protection is not complete; itis 
one of degree only. Incertain types of ships it is not even attempted 
to prevent the entrance of shot into the hull, but simply, by means 
of water-tight subdivision, occupation of space by water-excluding 
stores and employment of contractile substance, to so localize and 
minimize the inroad of water on buoyancy that the probability shall 
be against the annihilation of the reserve buoyancy by accident of 
the damage of battle. But damage may be much or little, and the 
percentage of reserve buoyancy to total floating power varies greatly 
in vessels, ranging from that of the submarine vessel as a minimum 
to that of the high-freeboard cruiser as a maximum. Although 
buoyancy may not be wholly destroyed, yet so small a margin may 
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remain that sinkage can be prevented only by a nice comprehension 
of the situation to be‘ met. Again, buoyancy may be ample, but by 
encroachment upon it, stability may be lost unless carefully guarded; . 
speed may be effected, trim altered or draft increased. To know 
what action to take when buoyancy is at stake, the line officer 
should be able to comprehend his risks. He should be able to 
estimate the change of draft, the inroad on reserve buoyancy, and the 
change of trim which would result from flooding one or more com- 
partments of his vessel; the amount of water that would enter the 
vessel through any area of damage at any depth in a given time, and 
the capacity of the pumping system to preserve or restore reserve 
buoyancy in assumed cases of damage. It may be said generally, 
however, that no ship has sufficient pumping capacity to constitute 
in itself a complete protection to buoyancy excepting against ordinary 
leakage or slight damage. Through a hole sixteen feet below the 
surface of the water and one square foot in area, sixty tons of water 
per minute or 3600 tons per hour will enter the ship initially. The 
chief dependence on the pumping system, in the event of great 
damage, is in clearing the ship of water after leak-stoppers have been 
applied. This relation of the pumping system to buoyancy is recog 
nized in the construction of the British ram Polyphemus, a vessel of 
small reserve buoyancy. She is provided with several hundred tons 
of detachable ballast, which may be let go at a critical moment. The 
following are means for the protection of buoyancy, viz. armor, 
water-tight decks and bulkheads, double bottoms, coffer-dams, water- 
excluding stores, cork, ordinary coal, patent fuel’in rectangular 
shapes for compact stowage, a contractile substance called cellulose 
fitted under pressure into water-tight compartments, pumping and 
draining systems, leak-stoppers of various kinds, hauling down 
chains, sheet lead to make templates of leaks and the locality of 
leaks, cement to fother leaks within the vessel, diving apparatus, 
etc. It is true that this list embraces details readily used by ordi- 
nary intelligence, but it is in respect to a comprchension of the char- 
acter and extent of damage as bearing on the safety of the vessel 
that the subject of buoyancy invites greater attention than is now 
given it. 

It is probable that the loss of the U. S. monitor Weehawken was 
due to unenlightenment as to the conditions of flotation of that vessel. 
She was sunk at her anchors off Charleston during the late war, by 
water flowing over her decks and down the forward hatchway into 
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the anchor hold. It was blowing a gale at the time, and the forward 
hatch was open; but the situation, except, perhaps, as to an extra 
supply of ammunition and coal on board at the time, was not excep- 
tional for that vessel. The nature of the accident, and the unex. 
pected result following so quickly the first signs of danger, lead to the 
belief that the vessel had far less reserve buoyancy than was 
imagined by those on board. It can hardly be supposed that a like 
accident could occur at this day. 

As a result of the employment of a variety of types of ships with 
different heights of freeboard and conditions of service, and subject to 
different degrees of damage, there has arisen the necessity for a better 
knowledge of stability. The conditions of stability, affecting the 
handling of ships in a damaged state, are far more critical than those of 
buoyancy. A vessel damaged above the protective deck may retain 
ample buoyancy for flotation in the upright position, and yet have 
become so crank, through loss of water-line area and the consequent 
reduction of metacentric height, that an attempt to turn her ina 
small circle would cause her to capsize. But a vessel in such a con- 
dition might be handled in a way to continue serviceable to a fair 
degree. In future naval battles we may expect that many more 
vessels will be capsized than sunk. This phase of fighting accident 
did not exist in the days of wooden ships; it has come with the new 
types, and the knowledge to prepare for it should form part of the 
line officer’s intellectual equipment. 

In the light of the present knowledge of the subject, it is plain that 
vessels have been lost through ignorance of the conditions of stability 
rather than careless disregard of them. Investigation of the question 
received a great impetus by the sinking of the British turreted low- 
freeboard man-of-war Captain, a vessel provided with large sail 
power. She had exceptionally good stability up to the angle where 
her upper deck dipped, when it soon began to fall off so rapidly as 
to render her unfit for her canvas under circumstances of weather and 
sea to which cruising made her liable. She was capsized in the Bay of 
Biscay while under sail, carrying down with her nearly all hands, 
including her designer, a naval officer. Her loss is monumental as an 
instance of the temerity of attempting great technical feats without 
a knowledge of the fundamental principles involved. The loss of 
the Captain may be said to have settled the question of freeboard as 
related to stability, but the question of stability in the damaged 
condition, with respect to types, is viewed so differently among naval 
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architects that, if for no other reason, the naval officer should look 
carefully into the subject himself. The question hangs chiefly on the 
probabilities in warfare, and is therefore very much a matter of 
speculation at present; nor Is it likely to be settled, except by dis- 
asters of which naval officers must bear the brunt of danger and 
responsibility. The stability of a vessel changes with the weight 
which she carries, and with the position of the weight. For ordinary 
service this concerns the merchant vessel more than the man-of-war, 
but when warfare is taken into account, the reverse is the case. It 
is not my intention to touch on principles further than to give at 
least a slight indication of the importance of the study, but within 
this limit attention may be called to the several ways in which 
stability may be affected by water entering a vessel. 

1. Acompartment may be filled with water which it completely 
incloses, in which case stability will be affected in about the same 
manner that it would if the water were replaced by a solid body 
of equal weight and having its center of gravity in the same place. 

2. A compartment may be partially filled by water which it com- 
pletely incloses. In this case the water is free to alter its form and 
position with the vessel's rolling motion, and the effect on stability 
is similar to that of a weight moving about unrestricted within certain 
limits. 

3. A compartment may have water in it in free communication with 
the sea and at the sea level for all inclinations. In this case the 
effect is the same as if the vessel were deprived of so much of her 
volume as is thus occupied by the water. Her weight remaining the 
same, the vessel must have increased immersion until the additional 
volume of displacement equals the volume of water in the damaged 
compartment. Stability is affected; the center of buoyancy and 
metacenter having a new position. 

The primary use of a knowledge of stability to the seaman is not 
necessarily to make calculations, but rather to distinguish between 
cases and to interpret aright the technical qualities of the vessel 
from the graphical and numerical data which will be at his command. 
The information of greatest value may be stated as follows: Under 
various conditions of load, the metacentric height or the initial sta- 
bility; the angle at which the deck is awash; the angle at which the 
maximum stability is reached and beyond which the righting force 
diminishes ; the angle at which stability vanishes ; the effect on sta- 
bility of adding, removing or shifting weights, and the effect of 
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under-water damage. Officers will be expected from time to time to 
perform the inclining experiment with the completed ship, to deter- 
mine the vertical position of the center of gravity. 

Officers having a desire to gain a fair knowledge of stability need 
feel no discouragement on the score of mathematics. Mr. W. H, 
White, in his Manual of Naval Architecture, manages to impart a 
fair knowledge of stability without going into mathematics beyond 
a right-angle triangle, but a further resort to mathematics is neces- 
sary in treating the refinements of stability. 

Sir Edward J. Reed, in his work, 7he Stability of Ships, says: 
“In this work the author has endeavored to make the earlier 
chapters intelligible even to those who do not understand mathe- 
matics, and in those earlier chapters will be found all that many 
persons who are concerned with ships require to know. But non- 
mathematical readers should not be deterred from pressing on 
with their study of the subject by the occasional intrusion of a sign 
of integration or other mathematical symbol. The general sense 
and purpose may often be easily mastered even by those who cannot 
interpret the mathematical expressions.” 

A fair knowledge of stability is also essential to an understanding 
of the conditions of the behavior of ships among waves, which has 
relation to value as a gun platform, as well as to structural strains 
and personal comfort. The naval seaman should know under what 
conditions of sea and stowage his ship will fight to the best advan- 
tage, and ride out a gale or make a passage most comfortably and 
safely. All this may be so nearly predicted in many cases before 
leaving port that at least the amount of experience necessary to 
form conclusions is very much narrowed down by the study of 
theory. 

It is only of recent years that the investigation of wave-motion 
and of the behavior of ships among waves has reached, the stage of 
broad, practical application. Fortunately, the leading principles in- 
volved, and their practical bearing on management at sea, have been 
admirably and simply treated for the benefit of seamen. 

The conditions governing the behavior of a ship among waves 
apnear to be: 

1. Her period of still-water oscillation—z. ¢. the time occupied by 
her in making a complete swing when set rolling in still water. 

2. The magnitude of the fluid resistance to her motion, a measure 
of which is afforded by the rapidity with which she is brought to rest 
after being set rolling in still water. 
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3. The dimensions and proportions of the ocean waves encoun- 
tered: also their speed and direction of approach to the ship. 

Over the first and second of these conditions the designer of a ship 
may exercise considerable influence, but not in all cases. This may 
be explained in a general way as follows: 

Synchronism of the still-water rolling period, or natural period, of 
a ship with the half-wave period produces extreme rolling. It is 
therefore an object of the designer to give the ship a period which 
will not synchronize with waves large enough to greatly disturb her, 
and it has been found by observation and experience that this is 
best fulfilled by a long period. High metacentric height—7. e. great 
stability—which governs the quality of stiffness, gives a short period 
and is opposed to steadiness, so increase of period is sought through 
moderate metacentric height and increase of the moment of inertia, 
the latter being governed by the disposition of weight with respect 
to the center of gravity of the ship. Other considerations than 
rolling also influence the disposition of weights, so the designer is 
not always at much liberty in the pursuit of steadiness through 
increase of the moment of inertia; hence some designs show decided 
pre-eminence over others in this respect. For instance, the British 
ship Inflexible, with eche/oned turrets, great weight of side armor and 
other winged weights, has about twice the metacentric height and 
about the same rolling period as the Italian ship Duilio, with turrets 
onthe middle line and generally greater concentration of weights 
amidships. 

Although the influence of the designer on the period of a ship may 
be limited, he has considerable scope in augmenting the fluid resist- 
ance, which he exercises chiefly by the use of bilge keels, the effect 
of which is to quickly extinguish rolling after it has begun. Over 
this power the seaman has no influence, but he oftentimes has over 
the moment of inertia—though to a less extent than the designer— 
by regulating stowage and the expenditure of dead weight, His 
control is greater, however, over another means of extinguishing roll, 
that will doubtless be adopted into some of our new vessels. 
When water within a ship is free to move from side to side, it exer- 
cises a more or less powerful effect on the roll, and advantage has 
been taken of this property to fit athwartship water-chambers above 
the armored deck of certain ironclads having considerable meta- 
centric heights and comparatively short periods. Into these 
chambers free water may be introduced at discretion. The seaman 
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may also oftentimes influence the relation between the ship's period 
and the wave period to bring about a relation favorable to steadj- 
ness—an exceedingly important point, in view of the absence of sai] 
in some men-of-war. This may be done by diminishing or increasing 
speed, or changing the course relatively to the advance of the wave, 
whereby the apparent wave period is lengthened or shortened and 
synchronism avoided. This involves, of course, some knowledge of 
wave motion and of observing wave periods, but no more than may 
be readily acquired. 
Although what has been said is very general, it has shown that the 
behavior of ships is more or less under control when in charge of 
officers competent to take heed of the governing conditions, and that 
we are by no means “left in the lurch” by a deprivation of sail, 
Both as an educational measure and as an insurance against loss 
of government property not quickly replaced at any cost, it is to be 
hoped that every United States man-of-war commissioned hereafter 
will be amply provided with the graphical and numerical data, which 
scientific investigation and method of presentment has made available 
for the naval officer during recent years. This data is copious, and 
comprehends the qualities of the ship in every direction. Much of 
it is of greater value in the graphical form. Heretofore we have not 
done much in this respect. The commanding officer has been provided 
with a sail and rigging plan and the deck plans of his ship, with 
a few figures relating to the battery and engine, and but little if any 
more. They have had nothing concerning the ship's history or quali- 
ties, although dozens of semi-annual reports may have been sent in from 
her from time to time during her several cruises; yet they have had 
the history of each man who has had a history. I received command 
of one ship sazd to have a considerable amount of ballast on board, but 
there was no official word about it. She was a sailing ship, and 
therefore dependent on water supply from on shore. Her tank 
capacity, as laid down on the hold plan, was far in excess of the 
truth. With the exception of the last item, I am speaking of long- 
established custom—or, perhaps I may say, lack of custom. This 
should be and doubtless will be changed now, and it is to be hoped 
that ships will be provided most amply with drawings, both general 
and special, relating to every quality and feature concerning which 
information would be either useful or interesting. At least one 
British shipbuilding firm* issues, for vessels built by it, a book called 
the “ Technical Qualities Book,” which embraces graphical and other 


* Wm. Denny & Brothers. 
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data relating to the vessel. This is what we want for our ships—a 
volume containing the history of the ship, and a detail of her qualities 
and features in every department. Commanding officers might be 
supplied with a book comprehending everything available, and other 
books embracing only non-confidential information might be provided 
in sufficient number for issue to other officers on board. 

The following are some of the graphical curves which are of 
interest to the seaman as embracing data bearing on the vessel’s 
qualities. The list might be greatly extended. 


CURVES RELATING TO THE STRENGTH OF SHIPS. 


Curve of buoyancy and curve of weight.—These curves are com- 
monly associated in a single diagram. They represent the distri- 
bution of weight and buoyancy and the excess of one over the other 
at each part of the vessel’s length. 

Curve of loads, indicating the unequal distribution of weight and 
buoyancy at each part of the vessel’s length. 

Curve of shearing forces, giving the shearing or racking forces 
along the length of the vessel considered as a beam and at rest in 
still water. 

Curve of bending moments, giving the bending moments along the 
length of the vessel considered as a beam and at rest in still water. 

Curves of shearing forces and bending moments among waves, 
giving the maximum shearing force and bending moment which the 
vessel will have to resist according to calculations based upon two 
assumed conditions, in which the maximum stresses possible are 
exerted, viz. when the ship is on the crest of a wave of her own 
length, and when she is in the hollow of a wave of her own length. 
The height of the wave is taken at one-fifteenth of its length. 


CURVES RELATING TO THE FLOTATION OF SHIPS. 

Curves of displacement, giving the displacement of the ship for 
any mean draft of water. ; 

Curve of tons per inch of immersion, commonly called the curve 
of tons per inch, giving the weight necessary to increase or decrease 
the draft of the ship one inch when floating at a known draft. 

Curve of moment to change trim one inch, giving the longitudinal 
distance through which it is necessary to move any known weight 
horizontally to alter trim by one inch, or the weight which it is neces- 
sary to move horizontally through any given longitudinal distance 
toalter trim by one inch. 
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CURVES RELATING TO THE STABILITY OF SHIPS. 


Metacentric diagram.—This commonly contains the metacentric 
curve or curve of metacenters and the curve of centers of buoyancy, 
showing the positions of the metacenter and center of buoyancy 
relative to the water-lines and to each other at any assumed mean 
drafts. Without the positions of the center of gravity being known, 
the metacentric curve merely shows the tendency to stability due 
to the vessel's form ; but by indicating upon the diagram, as is often 
done, successive positions of the center of gravity also, the statical 
stability of the vessel at any draft may also be determined with 
tolerable accuracy from the diagram. 

Curve of statical stability, or simply curve of stability, gives for 
stated conditions of lading and damage the righting forces of the 
vessel at successive angles of heel, the angle of maximum righting 
force, and the angle at which stability vanishes. 


CURVES RELATING TO THE SPEED AND TURNING OF SHIPS, 


Curve of speed and power, representing the indicated horse-power 
and revolutions corresponding to any speed of the ship. The data 
for this curve are obtained by progressive speed trials of the ship. 

Tactical diagram or turning circle, representing the path of the 
ship at a given speed and helm angle. From the diagram we also 
get the tactical and final diameters of the ship’s path, her advance 
and transfer from the origin of the path to any other point on the 
path, the time occupied in passing from one point to another, the 
drift-angle at certain points, and the effect on the path due to ick. 

The applicability of several of these curves to ordinary or extra- 
ordinary service will tend to show the increased power that seamen 
are gaining over ships. 

Curve of displacement.—Dry-dock companies sometimes base 
their charges on displacement. The curve provides a check on the 
company’s figures. 

A ship leaves port at a known mean draft, and grounds so hard as 
to require a discharge of weights. If the mean draft while aground 
can be obtained, the corresponding displacement may be found from 
the curve. The difference between this displacement and _ that 
corresponding to the first mean draft is the weight to be discharged 
in order that the ship may float. 

Curve of tons per inch.—In the case of the ship aground, the num- 
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ber of inches by which the ship is aground multiplied into the tons per 
inch corresponding to the new mean draft, or to a mean between this 
mean draft and the mean draft of flotation, gives, approximately, the 
weight necessary to be discharged as before. 

By keeping account of the weight of coal and provisions consumed 
at sea, the curve of tons per inch affords an approximate means of 
finding the mean draft with which the ship will enter port; also 
having the mean draft for salt water, it affords a means, with the aid 
of the displacement curve, of finding the increased draft when passing 
into fresh water, and the reverse. 

Curve of moment to change trim one inch.—A vessel grounds at 
either extremity, causing her to alter trim. If she can be made to 
take this trim normally, by moving weights longitudinally, she will 
float. The curve gives, approximately, the needed information. 

A vessel having considerable drag, or a skeg, can cross a bar by 
altering trim; the curve gives the required relation between movable 
weight and longitudinal distance. Some modern men-of-war have 
trimming tanks in the fore and after peaks. The amount of water 
to be taken into a chamber may be found, approximately, from this 
curve and the curve of tons per inch. 

Curve of stability.—lf the graphical data be sufficient, the stability 
of a vessel in any condition of damage may be found from the 
curves at a glance. The risks being known, she may continue to 
her destination or make for the nearest port, accept or decline 
assistance, and continue or avoid a fight. 

If it were asked where this new or extended knowledge of seaman- 
ship is to end, I should reply, at designing. Short of that, the more 
of this kind of information possessed by the line officer, consistent 
with thoroughness in other professional branches, the better for the 
service. Ship-designing, however, is a profession in itself, and one 
sufficiently exacting of energy, knowledge, and time to engage the 
whole attention of any man, whatever his talent. Analogy is not 
wanting to support my views, for it has long been thought desirable 
that every line officer, in addition to gunnery, should have a knowl- 
edge of ordnance, from the preparation of the metal to the completed 
structure, embracing the tools employed and every detail of manufac- 
ture ; yet it has been recognized that ordnance designing is a specialty. 

So much has been said about theory and fundamental knowledge, 
in this paper, that it may be well to explain that I do not undervalue 
practice, but, on the contrary, would associate it with theory to the 
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greatest possible extent. In fact, information derived from practice, 
when equal, is always to be preferred to that gained by the study of 
books ; but I will reiterate, that, in my opinion, ordinary service, asa 
school, no longer affords full opportunity for acquiring the range of 
knowledge needed to prepare for emergencies. Again, I do not 
attach equal importance to all branches of the proposed line of study, 
but regard that which relates to handling vessels, in general, as the 
most important. 

My paper is already much longer than I had wished to make it, 
so I will not consume time by attempting to carry seamanship into 
tactics, or to define the exact limits of seamanship relative to kindred 
matters. That would hardly suggest any study, the necessity for 
which is not now recognized. If it is accepted that | have not left the 
domain of seamanship thus far, it has, perhaps, been made apparent 
that the reduction of sail area has no tendency to degrade the func- 
tions of the line officer, The idea of the general public is, that the 
line officer is only a seaman; very little is known of his character as 
an infantryman, light artillerist, heavy artillerist, naval and military 
tactician, navigator, hydrographer, expert in high explosives and the 
appliances of war, repository of the service knowledge of what is 
called the art of war, and of international law ; disciplinarian, magis- 
trate, judge, jury, and administrator afloat, and as the agent of his 
Government in affairs oftentimes of the greatest national concern. 
Leaving all this out of consideration, however, there is enough in 
future seamanship alone to satisfy official pride and to give the line 
officer ample reason to insist on rapid development in the new direc 
tion. 

A noteworthy condition of the attainment of the new or extended 
seamanship, as laid down in this paper, is that it must come mainly 
from the published works of naval architects. It will not be found in 
works devoted to seamanship alone. In good time, after we shall 
have had experience with the new ships, it will doubtless come about, 
that we will reverse the case and give naval architects suggestive 
points in their own profession, but the burden of obligation is upon 
us at present. The benefit likely to result to us in the exercise 
of our duties by a ready recognition and admission of this state of 
things ought to be generally apparent. 

Last year an officer of ability said to me, in good part, that the sea- 
manship department of the Naval Academy had not progressed since 
1868. This did not hit me hard, because I was a newcomer ; but such 
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an opinion, if actually held, would be unjust to my predecessors. The 
course of study has gradually improved since that date, and much 
of the new matter, to which attention has been called in this paper, 
has been taught for several years past; but the need for suitable text- 
books has been very discouraging. At present, Naval Constructor 
Richard Gatewood, U.S. N., is giving a series of lectures on ship- 
building and naval architecture to the cadets. These lectures are 
printed and issued to cadets and instructors. They are specially 
adapted to our needs, and it is hoped that they will result in a publi- 
cation available for the service at large. In other respects the depart- 
ment is being brought up todate as rapidly as our facilities will allow, 
but time is an element of progress in this as in other matters. The 
chief source of concern is the outside service, not the Naval Academy. 

In concluding this paper, I think Naval Academy graduates may 
permit themselves to feel a hearty satisfaction at the complete vindi- 
cation of our system of naval education, by recent naval development. 
The Academy was established in 1845, and its graduates are found 
in the various grades of the line through the highest commanding 
rank for a single vessel ; yet until very recently it has had vigorous 
opposition, more or less on the supposition that its scientific methods 
were opposed to practical efficiency. The gratifying result of the 
Academy education is, that line officers as a class, and a large pro- 
portion of the engineers of the service, are fit to meet development 
in whatever direction it may affect their respective duties. 














r€4 oBed eow OL 








1 “ON ‘AX “IOA ‘3LNLILSNI WWAYN 'S ‘N SONIGIZIONd 








‘To face page t3t. 





oo 








PROFESSIONAL NOTES. 


THE SOUNDING MACHINE OF THE U.S. S. RANGER, AS 
IMPROVED BY ENSIGN HARRY PHELPS, U.S.N. 


The sounding machine of the Ranger is not a new invention, but merely the 
original machine of Sir William Thompson modified by the addition of a few 
improvements, so as to produce a serviceable and reliable machine that is cheap 
and not liable ic get out of order. A short description of this machine may be 
of interest. 

The description will be made clearer by first giving a few of the details of 
the Ranger’s deck and bridge where the machine is mounted. Among other 
alterations which the Ranger has undergone during eight years of surveying 
work, her battery has been removed to give greater coal capacity. In the 
place usually occupied by the forward pivot gun, a chart house or draughting 
room, about eight feet wide, twelve feet long, and seven feet high, has been 
erected. Across the rails at the after ends of the pivot ports is the bridge, 
about three feet wide, resting on the rails and chart house. Projecting from the 
ship’s side, at either end of the bridge, are gratings about four and one-half 
feet square, that hook into the rail and are supported by braces from the 
ship’s side beneath. Over the port gangway the bridge has been doubled in 
width ; the ends of the extra portion, which is forward of the main bridge and 
built into it securely, resting on the chart house and rail. On the outboard 
end of this extension the engine of the sounding machine is placed, and the 
remainder of the machine is on the grating that projects beyond the port end 
of the bridge. 

A sounding machine consists essentially of a ree] for holding the wire, with 
a register for showing the amount paid out, an engine for reeling in, and 
arrangements for controlling the motions of the reel while paying out. 

The reel used is the Navy steel reel, having twelve spokes, with a capacity of 
about ten thousand fathoms of wire, and having on one side a V groove forthe 
controlling band. Its diameter is such that it is one fathom in circumference, less 
a slight correction for the diameter of the wire used. On the axle of the reel 
isa worm which engages one of the cogwheels of the register, to show the 
number of turns the wheel makes, and a ratchet wheel, in which a pawl fits, to 
hold the wheel in any desired position. The reel is mounted on brass 
Standards on a bed about three feet long and fifteen inches wide. The bed 
moves in a trough-shaped slide, having its sides even with the top of the bed, 
and wide enough to allow the bed to travel freely along it. The slide is about 
five feet long, and rests on the ship’s rail and a narrow ledge on the outboard 
side of the grating, being secured by screw bolts through either end. These 
bolts have square heads and are set in flush with the upper surface of the 
slide. The slide has on its outer end two iron straps that project over the 
bed when it is run out, and keep it from rising. The bed is run in and out by 
means of a brass screw about twelve inches long, that works ina nut screwed 
to the after end of the bed, a hole being boged in the bed to receive it. At the 
other end of this screw, where the threads stop, it is enlarged slightly and 
made hexagonal to take a wrench, and it ends in a ball having a slot turned in 
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it for a collar. A small pillow-block fits this collar and is screwed to the 
bottom of the slide. A few turns of this screw will move the bed in or out as 
may be desired, and as will be seen it is very powerful. On the after end of 
the bed is a small cleat for securing the stray line, which will be referred to 
later on. 

The engine is a double horizontal engine, having cylinders 3% inches by 6 
inches, and occupies a space about three feet square and about eighteen inches 
high, being blocked «“p in order to give room for the fly-wheel. As it needs to 
run but one way,the links and backing eccentrics are removed. Steam is led 
to the engine by a two-inch iron pipe which is connected to a joint formerly 
occupied by a steam-heater pipe, led forward under the spar deck, up abaft 
the chart house,and under the eaves of the house to the bridge where it turns 
outboard. Covered with canvas and painted white, this pipe is not in the way 


and does not detract from the appearance of the ship’s deck. The drain cocks 
of the cylinder open into the exhaust pipe, which bends under the machine and 
discharges over the side through a long canvas pipe. The fly-wheel of the 


engine is eighteen inches in diameter, and is fitted with a clutch coupling for 
detaching from the engine while paying out. Its face is 2% inches wide and 
has two grooves on it, a flat groove 1 inch by % inch deep, and a V groove ¥& inch 
wide and rt inch deep. Inthe V groove is a band made of 13¢ inch hemp well 
stretched and spliced with a long splice, so that when it is around the reel and 
fly-wheel and taut, the reel lacks about six inches of being chock out. This 
band is kept taut by means of the screw in the bed-board, and besides trans- 
mitting power to the reel, serves to keep it under control at all times. The 
slack is to allow for stretch that is sure to occur as the band wears. 

The brake is inthe flat groove and consists of a strap of galvanized hoop 
iron about four and a half feet long, having on its under side a number of 
pieces of oak wood half an inch thick and three inches long and just wide 
enough to fit the groove. These blocks are cut to fit the curve of the wheel, 
are secured by two small screws to the strap,and have the grain running across 
the groove so as not to jam in case of splitting. They are separated by about 
a quarter of aninch,and there are holes in the strap abreast these openings for 
oiling. There is riveted to either end of the strap a rectangular link, 1 inch by 
3 inches inside measure, of , inch iron. Through the bottom of the slide 
there is a U-shaped piece of iron with one arm longer than the other. The 
long arm passes through the slide and has a nut underneath; the short arm 
resting in a socket about % inch deep. The lifk on one end of the brake 
strap hooks to this staple, that also carries a third link to hold the heel of the 
brake handle. The strap passes from this staple under the fly-wheel up and 
outboard over the top, and the brake handle ships through the link on the end, 
The handle is of ash, flat, about 1 inch thick, tapering towards the handle, 
being 2% inches wide at the lower end, where it is held by the spare link 
described above. The upper link is kept about one foot from the lower ent, 
and both are kept from slipping by notches cut on the edges of the handle. It 
will be seen that when the wire is paying out, the brake is set up automatically, 
and slackened when the wire is being reeled in. The weight of the handle is 
sufficient to keep the reel from paying out the wire faster than forty pounds of 
lead can sink. A small lanyard is fitted to the handle to keep it from being 
drawn up too far when reeling in. In using the machine the brake is kept 
well oiled, because it grips too hard when dry, besides wearing more rapidly 
and causing an unpleasant noise. The wood used on the iron gives better 
results than an iron strap would, and when worn out can be replaced without 
risking the chance of a break in the simple strap. 

“he steam pipe for the engine comes through the bridge near the rail, rises 
as high as the hand-rail, and has the throttle at the top of this portion. In the 
photograph the steam pipe admits steam at one end of the pipe joining the 
steam chests. This has been changed so as to admit steam midway between 
them, thus insuring an equal supply in each cylinder. The clutch is worked 
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by a vertical lever, three feet long, that is just above the ship’s side, and the 
clutch lever and throttle are so placed that the operator can keep a hand on 
each of them, and keep the register and wire astern in view at all times by a 
slight movement of the head. This engine was not designed for this use, but 
bought in open market and adapted. The price of the engine complete, with 
the special fly-w heel and clutch coupling, was three hundred dollars. A vertical 
engine would work equally well and occupy lessspace. Any engine for reeling 
in wire should be double, however, on account of the steadiness of the motion, 

With a pressure of fifty pounds at the boilers, this engine easily makes three 
hundred revolutions per minute while reeling in a forty-pound lead, with several 
hundred turns of wire out and the ship steaming about seven knots, With 
this engine it is not necessary to ree! in asingle turn by hand. It can be started 
as gently as the reel could be by hand, and when the lead is up it can be raised 
as little as six inches at a time, if desired. 

The sinkers used are forty-pound leads cast on board ship, with “*Sand’s” 
cups. The leads are made in an open-ended iron mould, made in halves and 
held together by aclamp. The lead is two feet long, two inches in diameter 
at the top and three at the base. The upper half is conical and the lower half 
hexagonal, with a uniform taper. The cups are cast in the lead by placing the 
plug in the end of the casting before the material sets, and they are held in place 
by the lead which runs in the hole left for the forelock. The sinkers are fitted 
with beckets to which the stray line is bent. The stray line is a piece of small 
rope which connects the wire with the sinker to keep the wire from coiling on 
the bottom, and to make the handling of the sinker easier and simpler when itis 
near the surface of the water. I used braided, signal halyard stuff for this 
purpose, using between seven and ten fathoms of it. It makes a very neat 
splice, and dues not twist when being hauled through the water. 

The splice is made as follows: With a file sharpen the end of the wire and 
then unlay about two inches of the end of the rope. Force the wire into the 
center of the rope about one or two inches, and then let the point come through 
the side of the rope. Draw through aboutthree feet of wire, and then clamp 
the frayed end of the rope and the wire in a vise and haul the rope taut. Take 
eight or ten round turns with the wire just above where it appears through the 
rope, and then stick the end through the rope and haul it taut, stick again and 
take another set of turns, and then stick the end through two or three times and 
break the wire off close tothe rope. Puta short seizing on to keep the end 
from sticking out and cutting the hand that will guide the wire. Scrape the 


frayed end of the rope down to a point, and serve it with twine for about two 
inches, securing the ends of the twine by sticking through the rope with a 
sail needle. ‘This makes a neat, strong splice, and it offers the least possible 


resistance to being drawn through the water. With one of these splices I have 
taken as many as three hundred casts without an accident. 

For joining the lengths of wire, I found the “ Belknap” splice most serv- 
iceable and convenient. It is made as follows: Point the ends of the wires 
to be joined and lap them about eighteen inches. Stop one end to the other 
wire, and with the loose end take half a dozen turns about the other wire and 
Stop the end to it. This will make along-jawed twist. Now put a very small drop 
of solder about every two inches of the doubled portion, not enough to surround 
the wires, but sufficient to hold them together. Take the stops off the ends 
and solder the points to the other wires. This will need a trifle more solder 
than the intermediate points, but should not increase the size of the splice 
perceptibly. ‘he whole is then served over with waxed twine. This splice 
being long, slender and flexible, stows very neatly on the reel without making 
lumps, and will adapt itself to any block it is paid out over without danger 
of breaking, and the very small quantity of solder necessary prevents the 
temper being taken out of the wire by continued heating. The splice is very 
quickly made, and requires no special experience to make a good one. The 
twine takes up any chafe that would otherwise come on the wire, and can easily 
be renewed should it become much worn. 
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The wire must be coiled on the reel in regular layers, for if ridges are formed 
the outer turns are apt to spring off and the wire become bent and so rendered 
liable to fracture. This guiding of the wire presents no difficulty, and ina very 
short time any enlisted man can be taught to lay the wire on smoothly. For 
the man who does the guiding there is a small stage rigged beyond the end of 
the projecting grating; it is supported on two outriggers whose ends hook into 
bolts on the side of the grating, and by guys which go over the rail and hook 
to the grating inside. One of these guys is used to hold a bucket, that 
stands on the stage and holds water, in which the specimen cups are washed 
after the specimens have been removed. The other is useful by the man to 
hold on when the ship has much motion. . 

For reeling in when under way, a brass snatch block having a 5-inch sheave, 
about 4 inch wide, is hooked to an eyebolt on the forward outrigger, so that 
when horizontal the score is exactly under the center of the score on the reel 
that holds the wire. This sheave is countersunk } inch in each cheek of 
the shell, to prevent the wire from getting between the sheave and shell and 
running onthe pin. This block hangs down while the wire is paying out, and 
is lifted up and the wire put in while the register is being read, the lead being 
on the bottom. When the sinker is up, the man outside takes off the speci- 
men cup and cleans it, after removing the specimen. 

The register consists of three small axes, in a brass frame, carrying cog-wheels 
that gear into each other, and having on their extremities index fingers which 
move over graduated circles. The lower wheel has 100 teeth and gears into 
the worm on the axle of the reel. Each of the graduated circles is divided 
into one hundred parts, and it will be seen that each division on the lower circle 
represents one turn ofthe reel, or one turn of wire paid out. The second pointer 
makes one revolution for each ten revolutions of the lower one, and the upper 
one makes one revolution for each ten of the second; so that each division 
of the middle scale represents ten turns, and of the upper scale one hundred 
turns, the highest record being ten thousandturns. The width of the score is 
such that about one hundred turns of the wire used can be put on without riding 
turns, and then, since the diameter of the reel has been increased by twice the 
thickness of the wire, it is evident that each turn is no longer an exact fathom, 
also that the deviation becomes greater as the amount on the reel increases. 
Since the register merely gives the number of turns paid out, a correction 
must be applied to each reading to obtain the correct sounding, and this cor- 
rection is obtained from a curve in which the turns of the reel are ordinates and 
the corrections corresponding to each number of turns abscissae. This curve 
must be obtained by actual measurement of the wire when it is put on the 
working reel, and will always be the same for the same reel and wire, so need 
be obtained but once. To measure the wire, it is led from the coils in which 
the wire is supplied, five or six times around a spare reel and thence to the 
working reel. The spare reel must be exactly like the working reel, and the 
turns must not be allowed to ride. The registers on the two reels give the 
number of turns each makes, and it is evident that asimultaneous reading of 
the registers will give the number of turns on one reel and the number of 
fathoms that have passed the spare reel, and the difference will be the correc: 
tion which is always additive to the reading of the register. The curve must 
be constructed for the longest length of wire put on the reel, and then it will 
serve for any smaller amount of wire. A portion of the curve is shown annexed 
and explains itself. The use of the curve is as follows: At the point in the 
column of ‘urns corresponding to the number of turns on the reel, say 1550, B, 
draw a horizontal line to meet the curve in A, and draw a dotted vertical line 
through A. Evidently the length of wire on the reel is 1550 + 24 or 1589 
fathoms. Suppose in making a cast we pay out 1150 turns. Kun the eye up 
the line AC a distance corresponding to 1150 turns, which is to C, then count 
the spaces from C to D, the point where a horizontal line through C cuts the 
curve, and we find it to be 36 divisions. Thenthe sounding is 1186 fathoms, 
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Because the whole length of wire on the reel is 1550 turns ++ 24 fathoms, and if 
we pay out I150 turns there are left 400-++ ZV, and the sounding is 11504 
BA—ED, and BA—ED is evidently CD. Should wire be lost, it is ‘only 
nécessary to move the point 4 and draw a new dotted line from which to count, 
If the curve is drawn on profile paper, the operation of counting spaces js 
much simplified by the more minute subdivision of the spaces representing 
turns, The register is set at zero when the sounding cup is just in the water, 
and when the sinker is on the bottom the reading of the register will be the 
actual depth in turns of wire. In this method the turns of stray line are given 
the same value as turns of wire, which of course is not true. No appreciable 
error is caused by this proceeding, as there are so few turns of stray line. 

_ The method of taking a sounding is as follows: With the engine uncoupled, 
it is turned over several times to expel condensed water from the steam-pipe 
and cylinders, so as to be ready for reeling in. The lead being suspended as 
in the view, with the cup in place, the register properly set, and the band 
between reel and engine taut, the pawl is released, and the wheel allowed to 
revolve and pay out the wire. The operator, with one hand on the brake- 
handle, watches the wire to note any evidence of slacking and has complete 
control of it. The instant the lead strikes bottom the brake is pressed firmly 
and the reel stops within less than one turn. The man outside with a fold of 
canvas draws the wire slightly towards him, sothat it will have a slight pressure 
on his hand as it pays out overit. If the wire slackens from running too fast 
it 1s felt at once in the decreasing pressure and warning given to the operator, 
and on striking bottom he involuntarily draws his hand back and so takes apall 
the slack wire that is not taken by the sinker falling over on the bottom. The 
pawl being put up, a slight pull on the band takes up the slack wire and the 
register is read. The clutch of the engine is then engaged, and the wire being 
in the block, the reeling in commences, the man outside guiding the wire by 
holding it in a fold of canvas, and the ship may steam ahead on her course, 
care being taking not to put the helm over so as to get the screw foul of the 
wire. The engine is started very gently, but as soon as a start is made, speed 
may be increased very rapidly. The operator, with one hand on the throttle 
and one on the clutch-lever (to keep it from uncoupling accidentally), watches 
the register, and when the lead is about twenty-five fathoms away, slows down 
and warns the man outside to watch for the stray-line splice, so as not to get his 
hand caught between the wire andreel. Great care must be exercised in lifting 
the lead from the water when the ship is under way, to keep it from swinging 
violently forward and slipping the stray-line over the flange of the wheel, which 
is almost certain to cause the loss of the lead. The lead being up to the reel, 
the cup is unscrewed and the specimen removed, ‘The cup being washed and 
returned to its place, the machine is ready for the next cast. The reading of 
the register being corrected as explained above, the sounding and characterof 
the bottom are written on a small blackboard attached to the rail, to be read 
and recorded by the recorder on the poop, where the working sheet is kept 
and the observations plotted. If at any time during the operation the band 
shows signs of slipping, a turn or two of the screw on the slide will stop it at 
once. 

The machine is secured by slipping the band out of the scores, taking off the 
register (for safety), and unshipping the brake-handle. The end of the brake 
must be hooked to the spare link to keep it in its place, and then the stray line 
is unwound from the reel to keep it from rusting the wire. The splice being 
clear of the reel, the line is belayed to the cleat on the bed mentioned above, 
and the wire set taut and secured with the ratchet. Canvas covers are placed 
over the reel and engine when they have been cleaned, and a wooden cover is 
placed over the screw in the bed to keep it from being bent or injured. The 
machine is very easily prepared for work. All that is necessary, after removing 
the covers, is to ship the band, brake-handle and register, and turn on the steam, 
of course getting the lead over the side. From the view it will be seen that 
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the machine does not interfere in the least with the use of the bridge for piloting, 
and there is nothing to catch flying gear or interfere with the working of the 
ship in any way. a 

This machine is ready for use at a moment’s notice, has no delicate parts to 
get out of order, requires but two persons to run, has a moderate first cost, and 
needs practically no repairs of any consequence. It is efficient and economical 
and rapid in its working. It takes but half a minute from the time the lead 
takes the ground to read the register, Couple up, and siart reeling in the wire. 
With the same sinker, without changing a splice, I took 329 recorded casts in 
from 50 to 600 fathoms, in all weathers, without an accident or casualty. The 
bridge being near the center of gravity of the ship is not affected by pitching, 


and when rolling it is only necessary to slow down slightly on the lee roll 
when paying out. I have soun led with perfect safety when rolling 15° each 
way. The average speed, paying out, is 1 turns in 50” to 55", which is as 
fast as the lead would sink. The same amount is reeled in in from 35” to 40”, 
though when the ship is under way, and there is no need for such speed, it is 
more comfortable to reel in slowly, which keeps the water from flying from the 
wheel in the face of the man guiding the wire. 

A few remarks regarding the preservation of wire may not be out of place. 


The method generally recommended is, when not using the reel, to kee p it in 


suitably formed tank filled with sperm ov linseed oil, so that the wire and 
a 
4 ’ 


reel are completely covered. This certainly preserves the wire, but, unless 
the reel is not to be used for several months, is not at all necessary, and causes 
much dirt and trou! in cleaning the wheel every time it is taken from the oil. 


By treating the wire as I shall describe, the reel may be kept mounted ready 
for use, and the wire in good condition for an indefinite length of time. 


Towards the end of each day’s work, or after each deep cast, while reeling in 








the wire, let a man hold a rag well oiled against the wire in the score. Hold- 
ing the hand against the inboard side of the reel, fingers down, is perfectly 
safe. Keep plenty of oil on the rag, so the wire may be well oiled all through. 
fhe water is stripped from the wire by the man laying it he reel. When 
the reel is to be ured, the stray line is unwound and secured to the bed, 
being careful always to keep a slight strain on the wire. Now with aswab and 
hot water (fresh) wash the wire thoroughly, and dry it with the same or another 
swab. Pour a small quantity of oil on the wire, and rub it around the reel 
with rags, using en 1 oil to coat the wheel all around. Rub the rags over 
the bright parts of the reel, put a small flat pan underneath for the drippings, 
and put a canvas h overthe reel. If the wire is used next day it will be 
found bright and clean. If it is not to be used, have a quartermaster examine 
itevery inorning when bright work is cleaned. Should the wire or reel begin 
to rust on top, as th ire apt to do from sweating under the canvas and the 
oil running down, a rub with an oiled rag and a few drops of oil will stop the 
rusting. Twice a week in dry weather is often enough to look at the wire. 
In this way I kept wire on the reel without dism punting it for eighteen months, 
during five of which the wire was not used once, the ship being at a navy yard, 


and at the end of that time, the wire being taken off for inspection, was found 
to be in as good yndition as when first laid on, though there were five 
hundred fathoms that. had never left the reel during that time. 

In all surveying work, next to ac uracy, time is of the greatest importance, 
and any device that will shorten the time for a sounding is valuable. It is 
customary to steam ahead as soon as bottom has been reached by the sinker, 
and the wire can be reeled in quite as safely while towing as when vertical. 
Of course at great di pths the speed of reeling up should be decreased, but in 
no Case need it be slower than sixty turns per minute, and when not more than 
athousand fathoms are out, double that speed is safe with a vessel steaming 
eight knots, should such speed be necessary. After a cast of 650 fathoms 
with a forty-pound sinker, the ship started ahead full speed as soon as bottom 
was reached, and the sinker was brought to the reel at an average speed of one 
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hundred tu) s in forty seconds, and an examination of the stray-line splice 
failed to shi w that it had been unduly strained. I have found that with this 
machine tt . wire will stand any strain the engine can put on it if the sub. 
merged er . is free and the strain is gradual, not a jerk; and I may addin 
conclusio: that the life of the wire is in keeping it taut, avoiding kinks. 

Wire ha been used in the launches of the Ranger with success and profit, 
both in tim: and accuracy. One turn of wire on the reels used is just four feet 
long, so th re are 150 turns in 100 fathoms. The reel is of brass, having a flat 
score on 1s face 24 inches broad and 14 inch deep. There is no groove 
for a friction band, and the reel is keyed toan axle about 18 inches long which 
rests in bearings on proper standards. The register is a circular brass plate 
} inch thick, having 150 teeth on its circumference and 100 equal divisions 
on its face. It is secured to a vertical plate on one of the cap squares, and 
is turned by a worm on the axle. A smaller plate, about 14 inch in diameter, 
is also secured to this plate, and a button on the larger one engaging grooves 
on the smaller one causes it to register each complete revolution of the larger 
dial or each 100 fathoms. The correction curve already described must be 
used for correcting the readings of the dial, which are not turns, but approxi- 
mate fathoms. Handles may be shipped on the ends of the axle for reeling in, 
but it is simpler to use steam for that purpose. A light brass wheel 12 inches 
in diameter is keyed to the axle. On its edge it has a groove # inch wide 
and 1 inch deep, and there is a similar wheel on the shaft of the engine, 
bolted to the balance-wheel on that shaft. A rope band passes around these 
two, and is kept taut by having one part run through a tail-block which can be 
moved to any desired position. As this contemplates going ahead while 
reeling in, a snatch-block just like the one described above for the ship’s reel 
is hooked to the rail just under the machine. In sounding, the band is used as 
a friction band to check the reel, and it is also stopped by grasping the rim 
with the hands. Nine or fourteen-pound leads are used with this machine, 
with about five fathoms of strong line. Soundings as high as 283 fathoms 
have been taken with great ease, celerity and accuracy. 
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As shipped in our launches, the machine rests ona platform about a foot 
higher than the rail (high enough to clear the spray cloths). This platform is 
about 15 inches square, 2 inches thick, and is secured over the thwart separating 
the sternsheets and engine compartment. It has five braces of ,* inch iron 
1} inch wide. I'wo lead from the outboard corners forward and aft and 
rest on the rail where they are secured, rising at an angle of about sixty 
degrees. From the inboard corners two braces lead to the rail and secure to 
it inside just abreast the other braces. A heavier brace leads from the middle 
of the inboard side and steps on the thwart underneath, being placed at suffi- 
cient inclination to give lateral as well as vertical support. A bolt passes 
through the center of this platform to secure the reel and is set up by a clamp 
underneath. In the bed of the machine is a slot about six inches long, to allow 
the machine to be run in and out. 

Two frames were used for supporting the reels, one of wood and the other 
ofiron. The latter was so far superior to the wooden one in strength and 
convenience that the slight additional weight, if there was any, was more than 
made up for. This frame was devised by Ensign W. R. Rush and was made 
under his supervision on board ship. The bed plate is of 4, inch boiler iron, 
15 inches by 24 inches, with a hollow cut in the front end to keep clear of the 
wire, The standards (of } inch iron 14 inch wide) are bolted to the corners 
of this plate and are shaped as shown in the sketch; the Babbitt metal bearings 
for the axle being bolted to the tops by the same bolts that hold the cap 
squares. A long slot is cut in the bed-plate to allow the machine to be run in 
and out and to admit the holding-down bolt. The machine is readily unshipped 
from its platform, and the latter makes a very convenient step to use when 
entering or leaving the launch. Two men are required to run the sounding 
machine in the launch, one to attend the friction band and one to guide the 
wire. 
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SURVEY STEAMER RANGER, 
AINO BAY, LOWER CALIFORNIA, MARCH 16, 1888, 
REELING IN 
REMARKS. 
limes. Intervals 
I'o be made by the Officer of the Deck. 
H.|M.|s. || 50% | 700f 
8 | o 34 5 Sinker used, /ead. Weight, 40 lbs. 
17 | 34 17 3 Was sinker detached or recovered? Recovered, 
3} 17 | 37 33 No. of fathoms of stray-line used, adout so. 
3 | 17 I 17 37 No. of turns of wire in use on reel, 1600 
3 | 16 | 44 . 38 Kind of reel used, Navy steed. 
r¢ 24 18 ‘ Reeled in by steam, 
3 | 16 i 7 Reeled in first, o. Turns by hand. 
3 | 15 | 50 21 39 Reeled in last,o, Turns by hand. 
3/15 | 29 15 4t Wind, on dow. Force, 2. 
315) : State of the sea, dong swell. 
14 | 48 Vessel rolling, 70° each way. 
Vessel pitching, none. 
Ship started ahead four bells as soon as reeling 
in commenced. Speed, 7 knots. 
LOSSES OR CASUALTIES. 
None. 
Reading of Register........ 490 turns 
Correction for stray-line.... . 
Correction for turns of wire 22 
Correct depth..........+.. 512 fathoms, 
: 
mati of Office 


r Sounding, HARRY PHELPS, Ensign, U.S. N. 
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THE PROTECTION OF CRUISERS. 
By E. WEYEL. 
Translated from Ze Yacht. 


The old armored English frigate that has so frequently been blown up 
with torpedoes, now serves as a target for shells charged with high explosives, 
Up to the present time they have made, on the other side of the Channel, a 
great mystery of the results obtained in this practice. They not only will not 
permit visitors to examine the effects of the explosions, but still further to 
prevent any indiscretion they have covered the sides of the ship so as to hide 
the numberless wounds. Nota single account of thetrials has been published, 
but our friends over the water have too much sense to ignore the views of the 
officers of all branches of the service who have assisted in the experiments, 
They have finally announced that the Resistance is to be patched up so they 
can experiment on the most efficacious method of protection against these 
engines of war, and they seem to hope in the English Admiralty that by 
covering her sides with thick beds of coal, separated by very thin sheets of 
metal, they will obtain a sufficient protection. Our experts believe, on the 
contrary, that this system can never be anything but an expedient, and it is as 
well to say that this is not a recent invention. 

Towards the end of the Turco-Russian war the situation between England 
and Russia was strained. The Russians knew very well that they were not in 
a condition to cope with England on the sea, but they did not forget that their 
rival was vulnerable through her merchant marine. From this sprung the idea 
of building a fleet of Alabamas that would have scoured the seas if the rupture 


between the two countries hadtaken place. The Admiralty intended to oppose 
to these cruisers armed auxiliary steamers, but it was necessary to find some 
method of protecting their machinery. They experimented upon an old 


condemned ship, the Oberon, and adopted an ingenious system of protection. 
They made a wall of coal, interspersed with thin sheets of iron, riveted only on 
their upper edge. The shells fired against this target entered into the mass, 
but failed to reach the interior compartments. This was for the time a suff- 
cient protection, but it is doubtful if that which succeeded against shell charged 
with ordinary powder would have been as efficacious had the shell been charged 
with melinite. 

It will be remembered that in 1887, under the administration of Admiral 
Aube, we made experiments with these latter projectiles by firing at the old 
armored vessel the Belliqueuse. The results have been kept secret, but asa 
little while afterward they placed on the stocks the armored cruiser, the 
Dupuy-de-Léme, it would indicate that the information given of the serious 
effects of these explosives was not exaggerated. 

It has been unanimously decided by the Board of Control to protect with 
armor even the less vital portions of the ship, that is to say, to return to armoring 
all the exposed portions of the vessel; but the reasons for this decision have 
remained almost unknown. For my part, at the moment when they decided 
upon such a return I believed it to be a little too radical; to pass ata leap 
from sides of ordinary ship-plate to the armoring of the entire visible surface 
of the ship seemed to me an exaggeration. A very distinguished general 
officer, to whom I expressed my astonishment, had very little trouble to convert 
me. “There is,” said he, “ beyond the effects of the shell that you know, the 
effects of the destruction of the decks that are terrible.” I took good care 
then not to publish what was said on this particular point, for it was not 
advisable to instruct foreigners. But if I am asked, why then speak of it now? 
my answer is very simple: the disclosing of the results of the experiments has 
been entirely too general to be kept as a secret any longer. In fact, the 
Nouvelle Revue published on the 15th of October an article entitled “A New Peril 
of the Sea, par Commandant Z...” I do not discuss the ideas of this officer, 
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because arguments are often sterile, and also because the author of this article 
does not make himself known. He is evidently a partisan of the doctrines of 
Admiral Aube, since he recommends anew the famous gunboat. Such a 
yessel would throw projectiles charged with melinite and surely destroy an 
armored cruiser—such is histheme. In effect he says, after having described 
the experiments against the Belliqueuse: ** We can then firmly decide that a 
battleship against which a gunboat, almost invisible from its small size and 
quick movements, should have fired a half a dozen steel shell charged with 
melinite, would be out of the fight.”” The misfortune is that with the least 
swell the shell will not hit one time in athousand. For example see the 
attempts of the old gunboat Gabriel-Charmes. But let us return to the results 
of the experiments against the Belliqueuse: “ They fired against the Belli- 
queuse with guns of 14 and 16 centimeters designed in 1881, loaded with shell 
ordinarily weighing 30 kilogrammes and at the outside 45 kilogrammes, the 
first containing only z.600 k. and the second 4 k. of melinite. Here is the 
result: the explosion takes place usually after penetrating, but sometimes in 
the sides themselves. The fragments of from 10 to 40 grammes, numbering 
nearly 1500, each one animated with prodigious velocity, are thrown in all 
directions, even backwards, destroying everything not thoroughly protected. 
The remainder of the projectile is reduced to a metallic powder that penetrates 
all the surrounding obstacles. To these results must be added those of the 
explosion itself, that is local but which has great power. If it takes place 
while the shell is penetrating the sides of the ship, it clears a path of 1.50 m. 
diameter. When the explosion takes place between decks they are broken up 
by shattering the beams, and the partitions and bulkheads are forced in, It 
can also start a fire, as that happened three times in a dozen shots on board 
the Belliqueuse. Finally, the movements caused in the atmospheric mass are 
so powerful that all delicate mechanisms of the vessel, even at a considerable 
distance from the explosion, are rendered useless.” 

This is a brief of the information, and it is clear. Our neighbors over the 

water and others well know how to profit by it. Above all, I think we owe our 
thanks to the Nouvelle Revue for the interesting communication; it will 
enable us to decide with entire security the needs of a new war fleet, and it 
will give, I hope, a salutary fillip to public opinion. They have certainly fore- 
seen on the other side of the Channel that they will be obliged to return to 
completely armoring the entire superstructure. The Admiralty cannot ignore 
the Dupuy-de-Léme being placed on the stocks; still they have only the most 
vague information of these explosives. The proof of this is that General 
Maitland, in command at Woolwich, said publicly, a few days ago, that we had 
made a great advance on this point beyond the English, and that Professor 
Abel must endeavor to find a composition equal to our melinite. I trust that 
the secret of this explosive has not been carried to England, notwithstanding 
the search he made himself during one of his trips to France. 
_ But the English are a long-headed people; they do not need much reflec- 
tion to see that certain of their armored vessels, against which their public 
men are continually thundering, can still render them very good service. 
These are the Warrior, Black Prince, Achilles, Agincourt, Bellerophon, 
Minotaur, and Northumberland, that, being built of iron with thin armor and 
deficient armament, have been classed for a long time among the obsolete 
types. We advise our neighbors not to demolish them, for by changing the 
machinery of these old vessels, and by modifying their internal arrangements, 
they can be utilized as armored cruisers. They never can be swift vessels, 
but they will be good vessels to cruise for the protection of the great com- 
mercial routes. 

Unfortunately we have not the same resources in our fleet; our first iron- 
clads—those of the period of the Warrior—being of wood, are not of the 
slightest value. The Heroine alone could be improved; as to the Couronne, 
the second and last of our armored vessels built of iron, she would be of 
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service to-day after a total change of armament. Very well, as we have no 
resources in our old material such as the English find in theirs, the course for 
us to pursue is plain. We must start new cruisers on the stocks as soon as 
possible ; cruisers so designed that the danger from shells of melinite, hellite 
bellite, etc., etc., will be limited as much as practicable, and the shells explode 
on the outside ; that is to say, between the vitals of the ship, the gunners and 
the guns, there shoyld be a shield almost invunerable. Protection by use of 
coal can only be an expedient, even admitting that it will not prove dangerous 
under the action of high explosives; and with the hypothesis that has not 
been proved, that it would efficaciously protect the hull of the ship, still this 
protection is not sufficient, because it ceases from the moment it becomes 
necessary to drive the ship and thus to burn her protecting armor. 

It is necessary for us, then, to have armored cruisers. We cannot be 
contented with the cruisers of the third class, as they are ships without guns, 
having none of the qualities of a cruiser, and good solely as scouts for the 
fleet; and if I speak of these vessels, it is because we will have nearly all of 
them in 1889, and because they form the majority of our fast cruisers. It may 
be well to recall the reservations made when these ships were on the stocks, 
For my part I have always protested against the construction of these six 
cruisers of the third class, of the type of the Forbin of 1850 tons; they are 
badly armed and of very poor design. As to the cruisers of the second and 
first class, we must wait for them, except the Davoust, one or two years longer 
at least. One can then hope to see the desired armored cruisers built at the 
same time, but for this it is necessary to take active steps and to silence all 
considerations of a secondary nature. We must ask for 25 to 30 millions 
francs from Parliament; and as the dockyards of the State are overcrowded 
with work, we must have the new cruisers built by private firms. The delays 
will be discussed with care, and in order to insure dispatch a bonus will be 
given for each month they gain in delivering her before the specified time, and, 
on the contrary, a double penalty will be exacted for each month they are 
behind. This system will have the merit of stimulating the zeal of the 
contractors. This would be the principle usually followed in engines. When 
they develop a greater power than was expected the contractors receive a 
premium. Very well, if a shipbuilder has by his energy and enthusiasm built 
a ship sooner than was expected, the service should be recognized bya sum of 
money. Private interest is a great motive-power. The English never forget 
this. R. W. 


ON THE POSSIBLE EFFECT OF HIGH EXPLOSIVES ON 
FUTURE DESIGNS FOR WAR-SHIPS. 
By Caprain C. C. P. FrrzGEera.p, R. N. 
[RKepr. from the 7rans. of the /nstitution of Naval Architects, July, 1888. ] 


The data which I have been able to collect with reference to my subject are 
so extremely meager that I feel almost ashamed to bring it before this Institu- 
tion in its present stage, and my only excuse for doing so is the great interest 
and importance which attaches to it, and the urgency, if I may so express it, 
of the subject of high explosives used in shell fired from regular powder guns, 
not pneumatic tubes. I am alsoin hopes that some of our naval architects may 
have been prying into the future by watching experiments and collecting infor- 
mation, and that they, perhaps, may be able to throw more light upon the 
subject than I can do, and that the discussion which I hope will take place will 
at any rate cause us to realize that we are face to face with a new method of 
attack, which may very possibly call for some modification in ship designs for 
war purposes. 
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In spite of the cloud of secrecy which our neighbors have endeavored to 
cast about the subject, we have been aware for some time back that they have 
been making experiments with a high explosive called melenite, a species of 
blasting gelatine that, I am informed, is poured liquid into the shell and 
allowed to solidify. 

The explosive force of melenite is about equal to gun-cotton, weight for 
weight, but volume for volume it is much greater; that is to say, melenite is 
heavier, so that in a given space, say the interior of a shell, you can put half as 
much again of melenite as gun-cotton. 

The difficulty of using high explosives in shell hitherto has been the liability 
of concussion of the gun causing the shell to burst in the bore and thus to 
destroy the gun. 

How this difficulty has been overcome I am not ina position to tell you; 
but that it has been overcome in the case of melenite we are very well assured, 
as numerous experiments have been carried out with it. 

As to the much more sudden and destructive effect of what are called the 
high explosives, as compared with gunpowder, you are, no doubt, all aware. 
An ordinary gunpowder shell fitted with a percussion fuze, when it struck the 
thin side of a ship which it was capable of penetrating, passed several feet 
onwards before it exploded; but shells fitted with high explosives are said to 
burst actually on contact, or when the shell is passing through the thin side, so 
that the destruction caused is out of all proportion to the gunpowder shell, 
many square yards of the side being actually blown away, or, as it was graphi- 
cally described to me, nothing left but daylight. On the other hand, it is some- 
what cheering to hear that there is an antidote, and that very moderate armor 
is capable of breaking up these high-explosive shell and rendering them 
comparatively harmless, Thus it is stated that steel] armor four inches thick 
is capable of breaking up the melenite shell from the French 16-centimeter 
gun—a gun about equal in power to our 6-inch gun. If this is really the case 
there is something hopeful in the prospect for this country, as it points to an 
important future for our numerous so-called obsolete thin-armored ships. 
They are iron-built,and although they lack many of the best features of modern 
ships, such as numerous compartments, double screws, under-water steering 
gear, etc., they would seem to be worth re-engining and re-arming, not with 
two or three heavy guns, but with numerous light, quick-firing ones, firing high 
explosives. They would, I believe, prove formidable fighting machines against 
any partially armored ships. 

It is stated that the new French cruiser, Dupuy-de-Loéme, of 4000 tons and 
a speed of nineteen knots, is to be plated with 4-inch steel armor, for the 
purpose of breaking up high-explosive shell, though she appears in Lloyd’s 
“War-Ships of the World’ as only a ‘*deck-protected” cruiser. It is also 
stated that the French are plating their coffer-dams with a similar object. This 
would be internal armor with a vengeance. But I only give you the report on 
hearsay evidence. Very possibly some of you may have better information, 
and if so, I hope you will give it to us. 

One thing is quite certain, and that is, that our neighbors across the Channel 


are worth watching. Somehow or other they generally manage to take the 
lead of us in other matters besides the cut of a dress or the trimming of a 
bonnet. I say it without an idea of reproach to our owr countrymen. The 


French are a quicker-witted and a more imaginative race, blessed with a subtler 
genius, whilst we, perhaps, may pride ourselves on greater solidity and firmness, 
At any rate, we cannot change our national characteristics, and I am not sure 
that it is altogether a disadvantage to allow others to go ahead and try experi- 
ments for us, provided we watch closely and do not allow ourselves to get too 
far astern ; but this latter is an important proviso, 

The French had the first steam three-decker, the first ironclad, and they were 
years ahead of us in heavy breech-loading guns. During the last war we were 
Rot too proud to copy the models of their sailing ships, which were universally 








Ss 


wh 


a 


om 


jt ee SE TS Se 
ee ee am we erwin 


“it ee A Ste te oe ee 





ee Se 
= = 
ae Sr 
bs EE es a 7 













































146 PROFESSIONAL NOTES. 


acknowledged to be superior to our own ; and I am not quite sure that if we 
had adopted the same course in the present day we should not have a more 
powerful and trustworthy Navy than we have at present, though this, of course, 
is a matter of opinion, as the ships have not yet been tried in battle. 

I am not in favor of slavishly copying the French or any other nation, but I 
say that they are worth watching. 

It seems to me that we are working round in a circle in this question of 
guns and armor; and the introduction of quick-firing guns of 6-inch caliber, 
and the very probable introduction of high explosives in shells, will, I think, 
necessitate a return to moderate armor and lighter armaments altogether; 
with, possibly, the abandonment of very heavy guns afloat, as not being worth 
their weight and trouble, when the slowness of their fire is taken into con- 
sideration. 

The almost complete sacrifice of a ship of 10,000 tons to the carrying of two 
or three heavy guns seems to be a miscalculation of the chances of hitting from 
a moving platform ; for gunners, after all, even behind armor, are only human 
beings and liable to make mistakes; and it seems likely that the introduction 
of high explosives in shell of moderate caliber will help to bring us back again 
to some modification of the type of our earlier ironclads, so as to insure us 
against the greater number of chances; for we must ever bear in mind that it 
is simply a question of chances. There is no absolute safety, nor anything 
approaching to it, in any design of war-ship; and the recent practice of 
reducing greatly the extent of armor, for the purpose of thickening it in places, 
has exposed large areas as happy hunting-grounds for high-explosive shell of 
small caliber. Almost all modern ships have many such places that they can- 
not afford to see destroyed with impunity. 

I should like to know, for instance, how those huge Italian ships, with hardly 
any armor (ships which some of our naval architects so greatly admire), will 
get on when their sides in the region of their water-lines are attacked with 
high-explosive shell and large areas of them blown away. I should imagine 
that they would get a heavy list, if indeed the righting lever does not disappear 
altogether, and I cannot see that the weight of armor expended in their sub- 
merged deck will be of much value to them. 

It will be seen that my remarks are merely intended to be suggestive. I 
have made no attempt to dogmatize on the subject of high explosives. The 
question is in an untried and speculative stage, and my only object is to draw 
attention to it, and to urge our naval architects to watch closely the experi- 
meats which are about to take place with the Kesistance in this connection; 
and I sincerely hope that there will be no hollow pretence at secrecy about 
these experiments, for the only result of such tactics will be to hide useful 
information for a certain time from our naval architects, whilst foreigners will 
certainly obtain all they require. 








REPAIRS OF THE FRENCH TRANSPORT SHAMROCK. 
[Translated from the Mittheilungen aus dem Gebiete des Seewesens.] 
By LIEUTENANT E. H, C. Lenrze, U.S. N. 


The French transport Shamrock, of 5700 tons, ona homeward-bound voyage, 
ran on a reef off the coast of Ceylon. After she was gotten off it was found 
that she was leaking in the forward cargo-space, which was separated from 
the fire-room by a water-tight bulkhead. It was found also that the leak 
extended underneath the fire-room ; but, because of the double bottom under 
this part of the vessel, it seemed to be of less consequence than it afterwards 
proved to be. The water gained so rapidly, that in order to have all the appa 
ratus for expelling water working, the main engines had to be kept moving 
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After this was done, all immediate danger was over, and the vessel started for 
Colombo, the nearest port where repairs could be made, although the vessel 
could not be docked. The nearest dock was at Bombay, and it was not thought 
wise to try to make that place. 

As soon as the ship arrived off the breakwater at Colombo her condition was 
signaled, and in a short time powerful centrifugal pumps, belonging to the 
British-India Company, were sent on board. As soon as they were at work 
they were able to stop the ship’s engines without danger. The ship was then 
taken inside of the breakwater aud moored there. 

It was very fortunate that the ship had several divers, skilled in different 
trades, among her crew, as there were none to be had at Colombo.* These 
divers commenced their investigations forward, and it was found that in spite 
the ship’s striking while at normal speed, 14 knots, neither the stem nor the 
plates adjoining it seemed to be injured. This was also substantiated by the 
fact that no water entered the vessel forward of the collision bulkhead. The 
reports of the different divers were carefully compared, and they agreed that 
there were two rents in the bottom plating lying directly one abaft the other. 
They were of varying width, and had a total length of about 5 meters. They 
were on the port side in the third streak, counting from the keel, of the bottom 
plating. The forward rent, underneath the cargo-space, was the shorter, 
extending in a fore and aft direction for 0.5 meter, of irregular shape, and 
about 25 cm. in width. The uninjured space between the two rents was 
exactly under the water-tight bulkhead between the cargo-space and the fire- 
room. The other rent was within the limits of the double bottom, under the 
boiler and side coal-bunker, and was about four meters long, of varying 
breadth, and had several thwartship cracks, running mostly toward the keel. 

Although this information was exact, it did not give sufficient data to com- 
mence work upon, In order to obtain these, the best two divers were sent 
under the bottom with large sheets of lead that they hammered into the rents, 
and thus obtained their exact dimensions, shape, etc. Saddles, to be put on 
the outside to cover the rents, were procured. The saddle was made of three 
pieces. The one to go underneath the forward rent was a piece 90 cm. square. 
Those to go underneath the after rent were made so as to be put close together 
and form a trapezium three meters in length and 1.2 meters on one side and 
0.9 meter on the other. They were made of strong plank closely joined and 
strapped together with iron bands, and covered on the inside with felt of such 
thickness as to take well in between the broken and bent parts. On top of this 
felt and along the edge was stretched a sheet of india-rubber so as to make a 
water-tight joint. Up to this time no difficulty had been experienced, but 
then came the task of fastening the saddle to the bottom. For this purpose 
the existing rents were utilized, and such places in them were chosen where the 
width was sufficient to admit iron bolts of diameter large enough to have 
sufficient strength. Holes were drilled in the saddle to correspond with these 
places. The bolts were T-shaped, the arms being long enough to reach well 
over on the uninjured parts of the plates or to the frames. After these bolts 
were passed through the cover, nuts were put on them and were set up as tight 
as possible, and then all seams and openings were caulked withcotton. While 
the saddles were being made the divers were at work caulking the branch rents, 
which were mostly towards the keel. The saddle would have had to be made 
too large to cover all these branches. The shape of the plate was not injured 
in the vicinity of the cracks, and they were stopped up by wooden wedges, 
pieces of lead, and oakum dipped in tallow, or by tallow alone. 

These measures were entirely successful, as they reduced the amount of 
water entering in the cargo-space to a mere sweating, and under the boilers to 
a small stream. 

While this work was going on the pumps had to do quite heavy work, and 
the seven days necessary to effect these repairs did not pass without serious 


* This seems to point to the necessity of having such men on board every vessel. 
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alarms, caused by the temporary stoppage of the pumps and pulso-meter, which 
had also been installed. The repairs were finished in eight days, and when 
the compartments were pumped dry, the exactness of the information furnished 
by the divers was established. It was also seen that in the forward cargo-space 
the injuries were confined to the rent in the bottom plates, but the damage in 
the fire-room was of a more serious nature, as six of the frames were found in 
a very serious condition. The outer frame-angles were broken and the floors 
bent andtorn. This damage had to be repaired before the ship could proceed 
on her journey. 

Before commencing this it was found advisable to repair the rents from 
the inside. It was decided to do this by pouring cement into the cellular 
spaces between the frames, and this cement was to reach from the uninjured 
frame forward of the rent to the first uninjured frame abaft it. This mass 
was divided into two parts by the water-tight bulkhead already mentioned, 
The cement could not be put into the spaces without preparation, as 
there was still enough leakage from the outside to keep the plates wet 
and to prevent the cement adhering and hardening. In order to confine 
this wetting to as small a space as possible, a gutter of wood was built over 
the leak after it had been covered with sheet lead. One piece of wood was 
put perpendicular to the bottom on the keel side of the rent and fitted and 
wedged between the frames, and another piece was inclined against this, 
making a triangular gutter. All seams were caulked and made water-tight. 
This was covered with sheet lead and its seams and edges filled with clay. A 
drain-pipe was then introduced into the upright piece of wood and carried 
across to the starboard side of the vessel. The cells were then filled up with 
cement that hardened and adhered to the iron. After it had become 
sufficiently hard, the pipe leading from the gutter was plugged so that all the 
water which entered was confined to it and the gutter. After that the cement 
was covered by plates fastened tothe reverse frame-angles. All this work 
was done so well and solidly that the outer saddle could have been dispensed 
with. It had served its purpose by reducing the leak enough to allow the 
inside work to be done. 

The only thing that now remained to be done was the strengthening of the 
broken frames. In order to make this operation clear, it is necessary to state 
how the vessel was constructed. The frames at these places consisted of 
outer frame-angles intercostal between the longitudinals, to which the bottom 
plating was fastened while the reverse frame-angles were continuous. The 
space between the frame-angles was filled by floors of sheet-metal, with pieces 
cut out to lightenthem. The upper part of this structure, namely, the reverse 
frames and the portion of the floors above the holes, were left intact, while the 
lower or outer parts were injured. In repairing, of course, the intact parts 
were utilized. The sheets which were to be fastened to the frames to cover 
the cement were greatly strengthened and lengthened so as to take in several 
uninjured frames. These sheets then served the same purpose as the gutter 
plate does on a flat keel. These alone gave the vessel almost its original 
strength, but to make sure, frame-angles of the same dimensions as the outer 
ones were bolted through the covering sheet to the reverse frames, and these 
upright sheets were fastened to the vertical parts of the frame-angles, This 
completed the repairs and brought the uninjured parts to the support of those 
broken. 

The vessel resumed her voyage sixteen days after her arrival in port, and 
almost immediately ran into a short rough sea that caused her to labor heavily 
and tried the repairs in a more severe manner than a long ocean swell would 
have done. Everything proved satisfactory. The vessel averaged eleven 
knots on her voyage from Colombo to Toulon, and made about three tons of 
water per hour, so that one hour’s work with one of the small pumps in each 
watch kept her free. 
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THE PITTSBURGH CAST-STEEL GUN. 


This gun was contracted for under the authority of the Act of Congress 
approved March 3, 1887. The contract price was $3300. The chief require- 
ments of the specification were as follows: The castings from which the guns 


are to be made must be composed of steel of domestic manufacture, made 
from the best quality of raw material, uniform in quality throughout the mass, 
and free from slag, seams, cracks, cavities, flaws, blow-holes, unsoundness, 


foreign substances, and all other defects affecting their resistance and value. 


) 


It was cast in one piece, except the breech-plug, by the Bessemer process, 
at the works of the Pittsburg Steel-Casting Company. It was rough-bored 
and turned, and then treated by the application of heat a pit. The firm 


called this latter process anne aling. 
The following table shows the results of the physical tests made at the 
Washington Yard 


Tensile Elastic Elongatior Reduction 
strength limit ft of area 
per sq. in per sq. in. fracture, after fracture, 
Specimer Pounds Pounds, Per cent Per cent. 
Muzzle: 
Longitudinal, ‘ ‘ : $1,185 0,461 18. 21.26 
5 49,4 
Transverse, : , ; , 50,722 43,035 15.25 20.79 
a ‘ ; , ° 79,174 40,979 15-55 15.75 
Breech : 
Longitudinal, : ; 88,973 .89 
o : . $9,686 83 
Transverse, 75,527 79 
“ 73,847 60 
“ 73,226 35 
Payment was to hav: een made after the statutory ad n passed 


successfully. Thistestr lires ten rounds to be fire 
} 
h 





in can 
be loaded by nd lischarged ; the weight j 100 
pounds, and the powder to be sufficient to produce a muzzle velocity of 2000 


feet per second. 
The gun was cast in January, 1888, was 16 feet long, and weighed when 


finished 10,510 pounds. The test took place at the naval proving grounds on 
Dec. 5, 1888. A redu 1 charge was first fired to test the fittings. Then the 
gun was charged with a 100-pound projectile and 484% pounds of brown pris- 
matic powder and fired. It burst at the first round, that portion to the rear of 
the trunnions into small fragments. The pressure-gauges were found unin- 
jured, and showed the pressure to have been a little over 14 tons. With the 
charge used, the usual pressure in the bore is about 15 tons. ee We 


THE 34-CENTIMETER GUN. 


The opponents of the built-up steel guns may draw a little consolation from 
the bursting of the 34-cm. gun on the Amiral-Duperré. But when all the facts 
come to light, it may be found that the construction of the gun was not faulty, 
and that the source of the disaster must be looked for elsewhere. The gun 
was of the model of 1875, and designed to fire charges of 246 pounds of 
W. 30/38 powder; it burst when charged with 304 pounds of P, B. S. powder 
(chocolate powder). It is rumored that the French, in experimenting for 
increased velocities, have been adding small quantities of high explosives to 
the charge, and have obtained muzzle velocities of over 2300 feet seconds. It 
would be interesting to know the amount of augmented pressure in the bore. 

K. Ws 
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THe GRUSON QuIcK-FIRE GuUNs, CARRIAGES, AMMUNITION AND BALLISTICS, 


In the first part, a complete description, with drawings, is given of the breech 
mechanism, together with instructions for mounting, dismounting and using it. 
The second part includes a description, with drawings, of the guns, their 
mountings and ammunition. There are three calibers given—the 3.7 centi- 
meters, length 23 calibers; the 5.3 centimeters, of lengths of 24, 30 and 39 
calibers ; and the 5.7 centimeters, of 25 calibers length. The third part includes 
the range tables for these various guns. 

The gun material is crucible steel of a tensile strength (minimum) of 35.5 
tons, and an elastic strength of 16.5 tons. The breech-block works similarly 
to that of the Hotchkiss guns, there being, however, but one handle on the 
right side, which throws upward and forward to close the breech. The 
extractor acts differently, and the action of the hammer is much more com- 
plicated. There is a great variety of ammunition, the shrapnel being fitted 
with a readily adjustable time-fuze which forms the head. The Desmarest 
fuze is used in the shel]. One shell, called the ring shell, is formed internally 
of anumber of star-shaped rings of eight points, the body of the shell being 
cast round these rings. Experiment has shown that these shell for the 5.3 cm. 
gun break on explosion into sixty effective pieces. 

The charge for each gun is about one-fifth the weight of the projectile, this 
latter differing little from the Hotchkiss. The powder used is rather small- 
grained, and the initial velocity is low. Trials have been conducted with im- 
proved powders and better results obtained, but no range tables have been 


determined as yet. ‘Trials for endurance have given excellent results, two 
thousand rounds having been fired in some cases from the same gun without 
a trace of erosion or other alteration internally. }. a. @ 


RESEARCHES ON EXPLosives. FirED GUNPOWDER. By Captain Noble (late 
RK. A.), F. R. S., etc., and F. A. Abel, C. B., F. R.S., etc. A reprint 
from the Proceedings of the Royal Society, by the Artillery School Press. 


These researches contain a detailed description of the numerous valuable 
experiments of Messrs. Noble and Abel, which, it may safely be said, form 
the basis of all modern theories on the action of powder in guns and enclosed 
spaces generally. Comment at this day on these experiments, fhe worth of 
which is so well known, is unnecessary. They show, among other things, 
the pressures (measured with crusher gauges) obtained when powder is 
exploded in various volumes. ‘They prove that a part of the products of com- 
bustion of pewder is, immediately after firing, in the liquid state, and that the 
volume o: .uis liquid is about the same as the original aggregate volume of 
the powder grains. 

From their experiments, Messrs. Noble and Abel argue that the liquid 
residue imparts heat to the gaseous products as the gases expand ina gun, and 
this is the main point in which they disagree with other authorities on the 
Same subject, as Messrs. Bunsen and Scheschkoff, M. Sarrau and M. Sebert, 
who argue that the gases must have more time than that occupied in a gun to 
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part with or absorb an appreciable quantity of heat. These, in turn, argue 
that the liquid residue heats the gun by radiation and contact 

Messrs. Noble and Abel's formula for the work that can be done bya charge 
of powder in a gun is deduced on the supposition that the powder is al] 
burnt at the instant of maximum pressure. A certain factor of effect deduced 
by experiment is then applied, to get the actual work done in the gun. This 
is of doubtful efficacy with slow powders, inasmuch as it is variable for differ. 
ent guns with quick powders. The work done ina gun bya quick powder 
approaches very closely to that done by the maximum powder (onthe principle 
that a function near a maximum varies very slowly), and may, for practical pur- 
poses, be considered the same. The true theory of expansion would then 
give a tactor of effect constant for different guns, if quick powders of the same 


force were used in all the guns. 
g 


Messrs. Noble and Abel do not touch on the subject of maximum powders, 
though the fact that such powders exist seems well established. Altogether, 
however, they have supplied a fund of exceedingly valuable information to 
students on the action of powderin guns. The subject, in view of the large 

1. ] . 





ges now used in naval guns, is of especial interest to naval officers. 


J. H. G. 


DEFENSE OF THE SEA-COAST OF THE UNITED STATES, By Bvt. Brig.-Gen, 
Henry L. Abbot, U. S. Army, Colonel Corps of Engineers. 


General Abbot has given in this book his course of five lectures delivered 
before the U. S. Naval War College. These lectures contain a very clear 
exposition of modern thought and modern experience upon the subject of sea- 
coast defenses, and should be read by all naval officers. The weak points in 
the lectures will be found just where an army officer’s plans might reasonably 
be expected to be weak, that is, where the part to be undertaken by a naval 
force is touched upon. 

In the fourth lecture, under the head of attacks by « 


and by night or 
in fogs, the lecturer undervalues the damage that may be done to the system 
of mines by creeping, sweeping and countermining, and the necessity of a 


naval force to prevent the destruction of his mines. In his opposition to the 
dynamite torpedo gun, he fails to see its usefulness to the attack when operated 


as acounterminer. Under the head of naval co-operation he exaggerates the 
importance of land defenses. He says: ‘‘So far as the position permits, the 
f le ] 


means of defense shouid be confined to the land; in that way only can 


economy, permanency, and security against torpedo attacks be secured.” As 
a partial illustration of this, he compares the cost of a fortress to that of a 
floating battery, but ignores the fact that the floating battery can move from 


point to point. Nothing is more clearly shown by modern experience than 
that without a naval force to aid the land defenses, a sufficiently powerful fleet 
will eventually destroy any system of mines and force a passage. Also that 
the land defenses should be sufficiently strong to resist the attack of two or 
, 
i 


three vessels and delay the advance of an enemy’s fleet, to the naval 
force the duty of preventing the success of large fleets. In othe 


- 


, 
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g r words, it is 
necessary to protect our ports against sudden dashes of a fleet or attacks made 
by a few vessels; but if all of our ports, or even our more important ports, are 
to be protected by land defenses against the attack of modern fleets, the cost 
would be far in excess of that necessary to create and maintain a naval force 
that would make us master of the seas. Rk. W. 
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ANNALEN D. HYDROGRAPHIE U. MARITIMEN METEOROLOGIE, 


16TH ANNUAL SERIES, No. 9. Results of the meteorological 
observation for five years at Imperial Observatory in Wilhelmshaven 
(Dr. P. Andries). The inside passage between Tanga and Wasin, east 
coast of Africa (reports of Commander von Hoven, commanding 
H. I. M.S. Nautilus). Report of Captain K. Jost on voyage from 
Cardiff to Hong Kong, from September 7, 1885, to January 30, 1886. 
Banks Islands. Quarterly weather review of the German Observa- 
tory. Minor notices: On the penetration of light through water ; 
The lagoon of Vichuquen, coast of Chili; Currents between Yoko- 
hama and Hong Kong; Tamatave, Madagascar. 


No. 10. Changes of rates of chronometers at sea (Dr. F. Balte). 
Hydrographic notices about several places in the Samoa Islands and 
survey of the harbor of Safatu, by Commander Aschmann, com- 
manding H. M. S. corvette Carola. Report of Commander von 
Eikstedt, commanding H. M. S. Iltis, about the navigation of 
Hirado Straits. Report on a voyage from Lombak Strait to 
Macassar, thence to Banda, Menado, and back to Macassar, by 
Captain C. Hunnes, commanding three-masted schooner Albatross. 
Soundings in the Pacific ocean on the coast of North and Central 
America. Meteorological observations in the harbor of Cameroon, 
by H. M. S. Habicht. Quarterly weather review of the German 
Observatory, winter 1884-85. Remarks on wind, weather and cur- 
rents in the northwestern part of the Indian ocean. Custom-house 
regulations for the lower Weser. Minor notices: On the use of oil at 
sea,on board H. M.S. Ariadne; Observations of H. M. S. Leipzig 
on a voyage from Aden to Zanzibar; Soundings to northward of 
Saya de Malha bank and between it and the Seychelles ; Soundings 
of Gettysburg bank ; Winds between Kobe and Yokohama; Battle 
post. 


No. 11. Current observation at the mouth ofthe Weser. Extract 
from the report on a voyage from Cooktown to Matupi via Apia 
(H.M. S. Eser). Approaches to Cape Guardafui. Extracts from the 
report on a voyage from Singapore to Manila and Hong Kong 
(H. M.S. Iltis). Rat Island, Houtman Abrolhos, West Australia. 
Remarks on Raiatea, Society Islands, by Captain G. Héckelmann, 
commanding German bark Saturnus. Report of Captain J. H. 
Stege, of the German bark Pallas, on Townsville, Queensland, 
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Voyage from Townsville to New Castle. Remarks on New Castle 
and Mazatlan. Voyage to Corinto and from Corinto to Tamarindo 
and return. Description of weather in Corinto and Tamarindo, 
Soundings in the South Atlantic ocean on the east coast of Pata. 
gonia. On the variation of the magnetic declination in Rio Janeiro, 
Quarterly weather review. Minor notices: On the use of oil for 
quieting ‘the ocean; Amount of curvature in storm-spirals; Pilots 
in Messina Straits; Deepening of the Guadalquivir ; Soundings 
north of Saya de Malha bank and between it and the Seychelles: 
Sailing directions for the harbor of Ilo Ilo, Philippines; Position of 
Conway reef, Fiji Islands; Channel to the roads of Mua, Wallis 
Islands ; Sailing directions for Fangaloa Bay, Samoa Islands ; Posi- 
tions of the islands Keppel and Boscawen between the Fiji and 
Samoan islands; Non-existence of an island and some shoals in the 
vicinity of Falcon Island, Tonga group; Positions of the islands 
Smith, Bayonnaise, and Aoga Sima, Japan; Battle post. 


No. 12. Extract from the report of the commander of H. M.§, 
Olga. Voyage from ApiatoSingapore. Extract from the log of the 
German bark Brazileire. Voyages between the Marshall and Caro- 
line islands. Remarks about the island Butaritari, Gilbert group. 
Voyage from Yokohama to Hakodate during summer months, 
Tidal wave in the Pacific, March, 1888. Disappearance of Pelorus 
reefin the Pacific. Soundings in the Atlantic ocean near the Antilles, 
Quarterly weather review of the German Observatory. Movements 
of German naval vessels during 1888. Minor notices: Desert winds 
at Port Natal; Use of oil at sea; Variation, declination and force of 
earth magnetism on the coast of California; Remarks on the harbors 
in Murray Sound, southwest coast of Corea; Specific gravity of sea- 
water at the mouth of the Congo. Literary review. Spelling of 
geographical names. E. H.C. Lh. 
THE ENGINEER, NEW YORK. 

NOVEMBER 17, 1888. Liquid fuel. 

Of course, the war navies, which are not so dependent on prices as the mer- 
chant marine, will reserve their verdict until they see, after the termination of 
the experiments still going on in England, Russia, and France, whether the 
much-vaunted superiority of oil over coal is justified by the result, Should 
this be the case, as is probable, these nations, and perhaps the United States, 
will possibly introduce liquid fuel on their torpedo-boats. Further, liquid 
fuel, if Laval’s experiments prove to be practicable, will very probably be 
adopted for submarine vessels to an important extent, and finally, it is very 
possible, as indeed has been the case recently in North America, that liquid 
fuel will find adopters among the proprietors of pleasure yachts, for in all 
these cases economy is only a secondary consideration, 


DECEMBER 1. Cellulose. 

In the last report of the curator of the Nilgiri Gardens, attention is drawn te 
a new use for fiber of cocoanuts. The method of proceeding was to take4 
quantity of the powdered refuse before it was quite dry and subject it to pres 
sure, when the natural viscidity of the macerated cellular substance of the nut 
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caused the whole to cohere and to form a plate, which in general appearance 
was like a mill-board, only much more brittle. Owing to the hygroscopicity 
of this substance, if a hole is made through it, the parts adjacent to the punc- 
ture absorb water, swell up, and immediately close the orifice. Dr. Lawson 
got a sack of this refuse and made asplate 18 in. square by about x in, in 
thickness, which he placed between two boards, and then fastened it to one 
side of a box which contained a head of one foot of water. A bullet half an 
inch in diameter was fired through it, but not a drop oozed out. ‘This experi- 
ment was repeated three times with the same result. Then a ¥ in. bullet was 
fired through the plate, when a few drops only made their way through. 
Lastly a bullet nearly 1 in. in diameter was fired through the plate, when a 
large jet of water shot through, but in the course of a few seconds the stream 
decreased in volume, and in less than a minute had ceased to flow altogether. 


DecEMBER 15. New floating battery. 


It will be a steel ship of the monitor class, of 4200 tons burden, double tur- 
reted, and fitted with all the latest improved appliances. The designs for the 
ship were made in the Bureau of Construction and Repair. She will havea 
battery of four guns—two sixteen-inch and two twelve-inch—the largest ever 
made in thiscountry. The amount originally appropriated was $1,000,000, but 
by a provision of the bill, the final cost of the ship, exclusive of armor, should 
not exceed $2,000,000, and the material used in the structure shall be, so far as 
practicable, of American production, and furnished and manufactured in the 
United States. R. W. 


DEUTSCHE HEERES ZEITUNG, BERLIN. 


Nos. 1 AND 2. The changes in the past year. Rapid-firing 
cannon in action in the field. Naval matters. Establishment of 
quarters for the First Torpedo Detachment on board the condemned 
armor-clad Hanso, at Kiel. Sale of the condemned German gun- 
boat Dracke. Spain: Summary description of the Spanish electric 
submarine boat, named after its inventor, Lieutenant Peral. 

No. 3. Bayonet tactics for the infantry. Naval matters. Occur- 
rences at Samoa. Revision of the mustering regulations of the Ger- 
man Maritime Conscription. Italy: Proposed enrolment of vessels 
of the merchant marine as a reserve for the Italian Navy. Trials of 
the machinery of the new Italian ironclad Ruggero di Lauria, at 
Naples; speed, 16 knots; 7500 h. p. 

No. 4. List of officers on the German men-of-war at Samoa. 

H. M. 
LE JOURNAL DU MATELOT. 

NoveMBER 3, 1888. Violations of the laws of navigation and 

fisheries, and their measures of repression. 


This valuable paper is continued in the following Nos. 45, 46,47. Nos. 
49, 59, §1 contain a notice on Admiral Jauréguiberry. 


MEMOIRES DE LA SOCIETE DES INGENIEURS CIVILS, 


SEPTEMBER, 1888. Asketch of the life and work of Henri Giffard 
(Giffard prize, 1888). 


Octoper. A memoir on the calculation and construction of 
air and hydraulic presses, by M. Barbet. Aerial locomotion. 
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NOVEMBER. Lemoine’s funicular brake adopted by the French 
Government, for the field artillery service, after many years’ experi- 
menting. Notes on firing charges in mines in the presence of fire- 


damp. Je be 


MITTHEILUNGEN AUS DEM GEBIETE DES SEEWESENS, 


VoLtumME XVI, No. 11. The English fleet manceuvres of 1888, 
The Italian fleet manceuvres of 1888. The English steamer City 
of New York. Twin-screw torpedo-boat. The submarine boats 
Gynmote and Peral. New dynamite gun. Guns for the English 
Government. The largest existing rapid-firing cannon. Proposed 
Don-Volga canal to connect the Black and Caspian seas. New 
torpedo-boats for England, Germany, and Roumania. Armament 
and names of the new English torpedo-gunboats, type Sharp- 
shooter. A new cruiser and new sloop for the English Navy, 
Engine trials of the English armor-clad Sans Pareil. American 
cruiser Baltimore. Launch of the cruiser Sperber, of the Imperial 
German Navy. Torpedo-boats of the 2d class for Russia. Launch 
of the Danish cruiser Valkyrien. A new method for improving 
steel. Literary reviews. Repairs of the bottom of the French trans- 


port Shamrock. E. H.C. 


NORSK TIDSSKRIFT FOR SOEVAESEN. 


SEVENTH ANNUAL SERIES, No. 1. Discussion of the new types 
of war-ships. The English naval manceuvres in 1888. The Berdan 
torpedo. New motive-power by vapor. Nordenfelt’s electric diri- 
gible torpedo-boat. Changes of engines to triple expansion system. 
Trial of the forced draught system on board the British cruiser 
Orlando. 

No. 2. Measures for avoiding collisions at sea. The Monitor 
type of battle-ship. Results and lessons drawn from English naval 
manceuvres of 1888. Speed of the English cruisers. Smokeless 
gunpowder. Value of petroleum for liquid fuel. The English 
experiments with melinite shells. The American log timber-raft. 
Sales of English war-ships Warrior and Minotaur. 

No. 3. Measures for improving safety at sea (continuation from 
last number). Speed as a factor in naval warfare. Thornycroft’s 
new water-tube boiler for torpedo-boats. New type of gunboats of 
1st class (Norwegian). Useofoilat sea. English Admiralty regula- 
tions for ventilation of coal bunkers. Progress in English naval 
ordnance. Practice with rapid-firing guns at night. Reorganization 
of the German Admiralty. German Schwartzkopf torpedoes. Ger- 
man torpedo-boats. Lessons taught by the British naval manceuvres, 
1888. German pneumatic dynamite gun. Repairs of old English 
ironclads. The Italian cruiser Piemonte. Trials of the Italian 
armored vessel Lepanto. Machinery of the Italian armored vessel 


Sardegnas. E. H. C. L. 
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REVISTA MILITAR DE CHILE. 


NovEMBER, 1888. Rapid-fire guns (editorial), by Lieutenant- 
Colonel Don J. C. Salvo. Statistics of target-firing, by Colonel 
Jorge Wood. Necessity for reform in the organization of cavalry, 
and the functions of this arm of the service on the field of battle, by 
Captain Don A. Fuenzalida. Notes on firing (continuation), by 
Sergeant-Major Don A. Wilson. J. B. B. 


REVUE DU CERCLE MILITAIRE. 


OcTOBER 28,1888. Structural forms of the earth’s surface (Geo- 
graphy). Operations of the Russian army in the field (continued). 
The new Italian regulations, setting apart certain civil employments 
in favor of honorably discharged non-commissioned officers of the 
army and navy. The Russian manceuvres at Elisavetgrad. Emigra- 
tion from Alsace-Lorraine to avoid military duty. Trials of a new 
armor plate at Portsmouth. 

The novelty of the armor consists in the fact that the front plate is composed 
of 12 separate pieces of extremely hard cast steel of 6 mm. in thickness, 
secured to the back by a special process; this back is formed of a single piece 
of soft cast steel 190 mm. in thickness, keeping the whole together. The idea 
is that if a projectile strike one of the hard front pieces, the injury will be 
confined to the piece struck, thus preventing the cracks extending over the 
whole surface, It is expected that the process, after being perfected, will give 
good results. 


NOVEMBER 4. Determination of the point of attack in battles. 
Planned and unforeseen battles. Structural forms of the earth’s 
surface. Organization of the Russian army in the field. Target- 
shooting associations in general. Swiss federal target-shooting. 

NOVEMBER 11. The bayonet as a weapon of modern warfare. 
Battery instruction in the French corps of artillery. The Russian 
army in the field. 

NOVEMBER 18. Regimental schools in the French infantry. 
Schools of cadets in Austro-Hungary. The Russian army in the 
field. (This very interesting article is concluded in this No. See 
Nos. 42, 43, 44, 45 and 46 of the Revue.) 

NOVEMBER 25. The new organization of foot chasseurs in the 
French army. Regimental schools in the French infantry (ended). 
The British native Indian army. Schools of cadets in Austro- 
Hungary. 

DECEMBER 9-16. Retreat ofthe 13th corps (Vinoy) from Meziéres 
to Laon (September 2 and 3, 1870). The new German drill regula- 
tions of September 1, 1888. 

DECEMBER 23. The French naval school; life on board the 
Borda (schoolship). The blood-horse in the French army. Increase 
of the German artillery. 

DECEMBER 30. The use of the telegraph in time of war. The 
amy and navy exhibit at the Universal Exposition of Barcelona. 
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Organization of the Italian militia for active duty in the field. The 
Krupp’s establishment. Competitive trials of different repeating 
rifles at Beverloo (Belgium). 

JANUARY 6, 1889. New instructions regulating the opening of fire 
of field batteries. Naval architecture: I. The wooden age; II. The 
iron age (Historical notes). Military balloons. 


JANUARY 13. New regulations concerning tactics in France, 
Naval architecture: II. The iron age (continued). j.L. 


REVUE MARITIME ET COLONIALE. 


NOVEMBER, 1888. Collisions at sea—Part II: Running lights and 
regulations to avoid collisions at sea, with an appendix to Part I, by 
Commander Banaré. Account of a scientific mission to Cape Horn, 
1882-1883 (continued). A historical sketch of chronometers; their 
care and supply in the French naval service, by Rollet de 1'Isle, 
hydrographic engineer. Reorganization of the German Admiralty, 
Swimming costumes for torpedo-destroyers (men) in use in the 
German Navy. Institution in aid to widows and orphans of British 
merchant sailors. Directing the fire of rapid-firing guns in night 
attacks. The invisible fire and noiseless gun. The new Armstrong 
rapid-firing gun of 4.6 inches (36-pounder). Trials of the armored 
vessel Sans Pareil. Launching of the cruiser Melpomene. Con- 
struction of Spanish cruisers of 3000 and 7000 tons. Plans of a U.S. 
peed monitor. North Atlantic currents. German deep-sea torpedo- 

oats. 


DeceMBER. Collisions at sea—Part II: Running lights and 
regulations to avoid collisions at sea, with an appendix to Part I, by 
Commander Banaré (with numerous illustrations). 


This all-absorbing topic of the day is concluded in this number. Since more 
than ever all maritime nations are interested in seeking the means of avoiding 
collisions at sea, or at least in perfecting a system of lights that will be of some 
help to the watch-officer during dark nights and in thick weather, when colored 
lights are so difficult to distinguish, we would like to offer the following simple 
method, so simple in fact that it is perhaps the reason it has never been pro- 
posed before, though in use on board of a few merchantmen. We will call it 
the “‘two white lights system.” It being admitted that white lights are per- 
ceived from a greater distance and far more distinctly than colored lights, it is 
proposed that all vessels using steam carry a white light forward of the main- 
mast, at a height measuring just half the distance between the deck lights, and 
that at the foremast head both lights to possess the same brilliancy, and both 
invisible aft. The side lights to be still maintained, but rectangular and three 
feet high, with the usual width. With the two white lights the position of the 
vessel in sight can be determined without a possible mistake at al] distances 
and in all kinds of weather (except in case of very thick fog). In the first 
place, if the lookout sees the mainmast light to the right of the foremast 
light, the stranger presents his port side ; in the second place, if the mainmast 
light is to the left of the foremast light, the vessel in sight presents the star 
board side. If both lights are seen in a line, the ships are advancing end on, 
The above seems simple and practicable. (Le Vieux Corsaire).* 

*Lieutenant F. F. Fletcher, U.S. N., treats of this subject in a paper entitled “ Range Lights 
on Seagoing Ships,” Vol. XII, No. 4, of the Proceedings. He places both lights forward of the 


foremast, so that the after one will not be hidden when head on, a point which appears to have 
escaped Le Vieux Corsaire.—Eps. 
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Affairs in the East (1839-1840—1841), from the diary of a naval 
officer serving on the Levant station. Care and supply of chro- 
nometers in the French naval service, with a historical sketch. 
Historical study of the French Navy under the administration of 
Colbert. Tourville and the state of the Navy in his day. Naval 
manceavres, and the situation of the Italian Navy in 1888. New 
organization of British naval divisions. The armored battle-ship 
Howe; her battery. The armament of the Penelope. The engines 
of the armored vessel Thunderer, etc. Asphyxia caused by the 
water-tight compartments of iron ships. List of works addressed to 
the Revue. 

JANUARY, 1889. Telemeters of depression. 

The object of the present article is to give a description of the instruments 
(they are of two kinds, the horizontal and the vertical), and to explain their 
workings in the various circumstances of coast defense in which they may be 
used, together with the favorable reports on the same of the trial committees, 

Historical studies of the military marine of France. Fleet oper- 
ations under the administration of Colbert (continued). A new rain 
gauge. Continuation of the article on Tourville and the French 
Navy of his time, with notes, letters, documents (1642-1701). Mili- 
tary organization of the expeditionary corps at Massouah. Affairs 
of the East (1839-1840-1841), from the diary of a naval officer 
attached to the Levant station (ended). Scientific mission to Cape 
Horn, 1882-1883 (continued). Foreign chronicle: Firemen and 
stokers on board British steamers. Manufacture of coal-dust bricks 
for fuel; The electric boat; Internal navigation in Russia ; Torpedo- 
boat practice and evolutions in Spain. J. L. 


RIVISTA DI ARTIGLIERIA E GENIO. 


SEPTEMBER, 1888. Considerations on the important question of 
artillery in fortifications, by A. Bellini, major of artillery. Miscel- 
laneous notes, with plates, charts and tables: Hotchkiss rapid-firing 
guns of 65 mm. and 10 cm.; The defense of Cherbourg harbor by 
torpedoes; The employment of mitrailleuses; Experiments in 
Austria with fulminate of mercury match; The Burton gun. 


J.B.B. 
RIVISTA MARITTIMA. 


OcToBER, 1888. Italian seamen in the Greek service (Historical 
notes—continuation), by Od. Tadini. Mobile torpedoes for coast 
defense, by sub-Lieutenant E. Simion—a study. Statistics on the 
merchant marine of Italy up to December, 1887. Naval mobilization 
i the United Kingdom—translation of lecture by Rear-Admiral 
P.H.Colomb. The Hotchkiss rapid-firing gun of 65 mm.—descrip- 
tion of cannon and details of experiments (translation). 


_Novemper. The centenary of steam navigation (an_histor- 
cal study), by Salvatore Raineri. Cipher systems (from a study by 
Signor de Viaris, ex-naval officer, published in the Génie Civil). 





























160 BIBLIOGRAPHIC NOTES. 


Conclusions of Lord Brassey regarding the recent naval manceuyres 
of the English fleet (translation). New floating dock at Cardiff 
(description, with plates, taken from the 77mes). 

DECEMBER. The acquisition and loss of Cyprus (historical 
sketch), by Vice-Admiral L. Fincati. Cipher systems (continuation), 
Importance of mobile torpedoes in naval warfare (lecture before the 
R. U. S. I. by Captain Grenfell, R. N.). The development of Aus- 
trian colonies ; the part taken by the fleet in the work (an abstract of 
a study on the subject, published in the Revue /nternational), 
Shells charged with high explosives; systems of Graydon and 
Snyder (translations). J. B. B. 


ROYAL ARTILLERY INSTITUTION. 


VoL. XVI, No. 10. Calculation of trajectory of the jubilee shot, 
fired from the 9.2-inch B. L. wire gun. 

This calculation is a combination of Niven’s and Siacci’s methods, giving 
excellent results. Elevation 40°; calculated ranges, from 20,000 yards to 
21,400 yards; actual ranges, 20,236 yards to 20,210 yards. 

No. 12. Method of observing target practice by means of Wat- 
kins’ depression range-finder. 

Observation party at right angles to line of fire. Instrument measures hori- 
zontal angle from point of fall to target. M. K. E. 


ROYAL UNITED SERVICE INSTITUTION. 

VoL. XXXII, No. 145. A paper on fast cruisers, by Sir Edward 
Reed. 

Pointing out the serious defects of the unprotected cruisers. Coal too high 
up endangers stability ; at the mercy of shell from guns of any caliber. 


Lack of speed of armored ships built by Admiralty. 
M. K. E, 


TRANSACTIONS OF THE TECHNICAL SOCIETY OF THE PACIFIC 
COAST. 

Vox. V, No. 4, NovEMBER—DECEMBER, 1888. The swamp and 
marsh lands of California, by Marsden Manson. Experiments for 
determining the relative tensile strength of plain and twisted iron and 
steel bars, with tables, by Lieut. F. P. Gilmore, U.S. N. R. W. 
TRANSACTIONS OF THE INSTITUTION OF NAVAL ARCHITECTS, 

1888. The application of hydraulic power to naval gunnery, by 
Lord Armstrong and Mr. Vavasseur. 

This paper shows the great advantages which have resulted from the appli- 
cation of hydraulic power to naval gunnery, and describes some of the mechan- 
ical adaptations for rendering it available. Two main classes of hydraulic 
mountings are described, the first class consisting of carriages from 4 in. to 92 
in. in caliber, or 1& to 23 tons in weight, the hydraulic power being employed 
only for absorbing the force of the recoil, and for controlling the running 10 
and out of the gun—loading, training, and elevating being performed by 
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manual labor; the second class consisting of carriages for all guns of a Jarger 
caliber than 9.2 in., in which all operations connected with the gun are carried 
out by hydraulic power. 

Progress and development of the marine engine, by Frank C, 
Marshall. ' 

On some recent experiments with basic steel, by W. H. White. 

On the present position occupied by basic steel as a material for 
shipbuilding, by B. Martell. 

These last two papers tend to show that good, reliable steel can be made by 
the basic process, and that in Great Britain it holds at present the position 
held by steel manufactured by the acid process some years ago. Experience 
is wanting and great care is needed to produce good results. The advantage 
gained by using cheaper ores in the basic process insures every effort being 
made to produce a successful result. In our country the high royalties have 
kept back the development of the basic process, but good results have been 
obtained from both basic open hearth and basic Bessemer steel. 


On American war-ship design, by W. John. 

On unarmored water-lines in war-ships, by Captain C. C. Penrose 
Fitzgerald, R. N. 

The development of modern weapons considered in relation to the 
designs of war-ships, by Captain Hubert Grenfell, R. N. 

The first of these three papers is a description of our battle-ship, the Texas, 
by its designer, who does not appear to be in love with his own design. He 
says, “the designer was left more or less free as to water-line protection, but 
if vertical armored protection was adopted, it had to be at least 12 in. thick,” 
He further says he is one of those who believe in a water-line belt in prefer- 
ence to the internal sloping protection and a fairly deep belt; yet in his design, 
the vertical armor ends both forward and aft with engine-room bulkheads, and 
it is a comparatively narrow belt, the fact being that Mr. John, being limited 
in displacement and obliged to take 12 in. armor, did his best within his limits. 

The second paper is by a well known opponent to soft end battleships, and 
he aims another blow at that class of vessels, while he advocates better water- 
line protection and the adoption of some water-excluder, such as cellulose, 
woodite, india rubber, etc. 

In the third paper the writer, who is a strong advocate of the gun as opposed 
tothe torpedo, says: ‘‘ In destructive effect I see the gun equal, if not supe- 
rior, to the torpedo, and in many other important respects—in area of effect, 
accuracy, reliability, strength, and simplicity of construction—far beyond it; 
and I make bold to say that, in my opinion, it maintains these advantages 
throughout the whole scale of its application, from top to bottom.” In the 
discussion which follows these papers, the design of our battleship is pretty 
generally condemned by both advocates of water-line and internal protection, 
but most admit that it is a skillful attempt of a very able architect to fill the 
requirements upon a limited displacement. 


Working and test pressures for marine boilers, by Richard Sennett. 

This paper, written by the chief engineer to the Admiralty, is a plea against 
insisting on too high a factor of safety in the boilers. He says: “ This factor, 
which a few years ago was usually required to be from 6 to 8, has now been 
reduced in ordinary practice to from 4 to 5, which represents an increase of 40 
to 50 per cent in the working steam pressures aliowed to be carried with a 
given thickness of plate. There is, however, a danger, that unless carefully 
guarded and defined, the factor of safety, even as now modified, may prove a 
bar to further progress. The present Admiralty rules provide that the stress 
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produced by the water-pressure test shall not exceed four-ninths of the ulti- 
mate strength of the shell, so that it shall be well within the elastic limit of the 
material, and the test may be applied as often as may be desired without injury 
to the structure. The boiler is therefore designed so that, when subjected to 
the water-test pressure, the shells have a factor of safety of 24%.” The 
working pressure is not, however, now reduced to one-half the water-test 
pressure, for which there is no good reason, but is fixed at 90 pounds per 
square inch below the test pressure, which provides ample margin for safety,” 

On using highly volatile liquids for purposes of propulsion, by A, 
F. Yarrow. 

On the fineness of vessels in relation to size and speed, by J. A, 
Normand. 

On a method of approximately determining the mean girth of 
ships, by A. Blechyden. 

Forced draught, by J. R. Fotherygill. 

Boilers under forced draught on the closed stokehold system, by 
Thomas Soper. 

In the last two papers and discussion, the advantages of the two systems, 
the closed ash-pit and the closed stokehold, are discussed. 

On the “constant” system of notation of results of experiments on 
models used at the Admiralty experiment works, by R. E. Froude. 

A theory of the screw propeller, by Prof. A. G. Greenhill. 

Proposed designs for surface-boats and diving-boats, by Lieut. 
G. W. Hovgaard, Royal Danish Navy. 

The discussion following this paper embraces the rival methods of electro- 
motive power and stored steam power, also the size of scantling for diving- 
boat. 

On the material best suited for propeller blades, by W. C. 
Wallace. 

Notes on the influence of size and speed on collisions at sea, by 
J. H. Heck. R. W. 
UNITED SERVICE GAZETTE. 

NOVEMBER 10, 1888. Employment of artillery in masses; its 
historical development and tactical importance in the battle-field. 

NOVEMBER 17. New repeating rifle for Belgian Government, on 
trial. 

Easily dismounted, very simple. 

JANUARY 5, 1889. Vertical fire in the field becoming of great 
importance. 

JANUARY Iy. Quick-firing guns for fortress defense, of great value 


as range-finders, and to cope with unarmored cruisers, torpedo- boats, 
etc. M. K. E. 


LE YACHT. 

NovEMBER 17, 1888. Defenses of the military ports of Brest and 
Cherbourg. The Navy before the Chamber of Deputies. Propelling 
ships by means of aerial screws. A manual of yacht and boat sailing. 
Account of the expedition to Cochin-China in 1861. 
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NoveMBER 24. Theeffort required on the part of France in order 
to complete her nav al power. Trials of the submarine torpedo-boat 
Gymnote in the roads of Toulon. A study of the practical use of 
the catamaran. Extra-parliamentary inquiry into the workings of 
the British naval service. The new French four-masted ships. 

DECEMBER I. More about the submarine boat Gymnote (E. Weyl) 
(two drawings in the next number). The practical development of 
the catamaran, with illustrations. Our cruisers in distant stations 
(K...) 

DECEMBER 8. The German navy (E. Weyl). Review of the 
merchant navy of the world. Technical maritime association. The 
practical development of the catamaran (continued). Drawings of 
the hull and sails of the Mackenzie catamaran. 

DECEMBER 15. A more equitable method of promotion in the 
Navy desirable (E. Weyl). A study of the practical development of 
the catamaran (continued). The life-saving exhibition at the Palais 
de I’Industrie, Paris. 

DECEMBER 22. Thenaval policy of the British Government criti- 
cised; more armored battleships and cruisers wanted; a review of 
other navies. Comparative stability of keel and centerboard yachts. 
The U. S. armored battleship Texas. Illustrated description of .M. 
Mitchel’s permanent log. 

DECPMBER 29. An examination into the cause of the bursting of 
the 34-c. gun on board the Amiral-Duperré (E. Weyl). A review 
of the merchant marine of the world. 

JaNuaRY 5, 1889. The Navy situation on the first of January, 1889. 
The scientific cruise of the Hirondelle, Prince Albert of Monaco’s 
steam-yacht. Manceuvring capacity of the Spanish torpedo-boats. 
Cruisers and armorclads. 

JANUARY 12. The “ Yachting” at the Paris Universal Exhibition. 
The Navy before the French Senate. The U. S. Vesuvius. 

JANUARY 19. The U. S. Navy (E. Weyl). A new system of 
torpedo-nettings, by Engineer Saluniée. Nautical instructions for 
the better protection of the southern coasts of France. a 


REVIEWERS AND TRANSLATORS. 


Lieut. E. H, C. Leutze, Lieut. A. GLEAVES. 
Lieut. J. B, BricGs, Prof. JuLEs LERoux, 
Ensign M. K. Eyre, Prof. H. MARION, 
Ensign J.,H. GLENNON, Prof. C. R. SANGER. 




















ANNUAL REPORT OF THE SEC. AND TREAS. 
OF THE U.S. NAVAL INSTITUTE. 


To THE OFFICERS AND MEMBERS OF THE INSTITUTE. 
Gentlemen :—I have the honor to submit the following report of 
the affairs of the Institute for the year ending December 31; 1888. 
ITEMIZED CASH STATEMENT. 


RECEIPTS. 








I First Second Third Fourth Total 
coms Quarter. Quarter. Quarter Quarter —_— 
| 
Se can ekee ee $801.26) $793-93| $240.05 $353.10) $2188.34 
PUMRIORS .. 0 occ cc ccces 187.80) 250.25 138.10 13.25 589.40 
a gaan 184.72 233.45 68.48 134.60 671.25 
Life-membership fees ..... 60.00 30.00 30.0¢ 120.00 240.00 
Interest on bonds ......... 42-76 ~ 42.76 g.00 94-52 
BE GHEE . ce ccccecccs 8.80 4.00 5-0¢ 7.80 25.60 
DiGi secbeccteccees 1S 7.2 a. oF 7.34 
a ..--| $1285.49! $1368.82 $524.39 $637.75, $3816.55 
EXPENDITURES. 
: First Second Third Fourth : 

Items Quarter. Quarter. Quarter Quarter. Totals. 
Postage, freight, etc....... $50.18, $55.49 $23.60 $28.86 $158.13 
SE 84.89 40.72 1.03 24-7! 157-95 
DE adiccecsés veces 75.00, 100.00 90.0 93-00 358.00 
Branch expenses.......... 40.15 8.32 se -30 48.77 
Extra binding. ............ 56.30 19.10 = - 75-40 
Purchase of back numbers. -50 1.00 1.00 7-25 9-75 
SEE BOOBs cc ccccccces ee os 100.0¢ =" 100.00 
aso cencecace es 817.40 862.00 al 454-85) 2134.25 
Rebate on subscriptions... 1.57 W. Ss a“ 2.12 
Office expenses........... 12.74 21.74 3.56 38.04 
Rebate of dues........... 3-00 3-00 6.00 12.00 
Purchase of prize medal... 33°75 33-75 
Subscript’n Army and Navy 

ie a 5.00 we ee ee §-0C 

Purchase of bond......... 119.50 ae sc 119.50 


_ Totals a $1263.23 $1151.12! $219.78 $618.53) $3252.66 
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SUMMARY. 

Balance of cash unexpended for year 1887..........cceecececcecees $151.39 
eS coke gaePkepesed seni eercescocessceescaes vila 3816.55 
i Me. si eegebheces eoneeee S6eeceeuun $3967.94 
ee Se SD concn esesccdesecessesvecsccstccescaens 3252.66 
CO Co Me ss case cc ceccccccseeccsceseceeen $715.28 
Cash beled to crodst Of Reserve Fund. .......cccccscccccccescccccce 232.62 

True balance of cash on hand, January 1, 1889 .............. $512.66 
ee ee Us 6 a cig: 00.000 000000000000 600400608 150.co 
in Ce Oe OM, bea ressceucctecscccencesce covssenes 834.50 

i i Te SD a caekeews oes nee sesso onnbenn $1497.16 


St IE GOO BUD: Aico cesseccceesceeccccccesoceccccenesséce Sinn 


RESERVE FUND. 


List of bonds deposited for safekeeping in the Farmers’ National 
Bank of Annapolis, Md. 


United States 4 per cent registered bonds.............0ceeeeeeeeeee $900.00 
District of Columbia 3.65 per cent registered bonds................ 1000.00 
District of Columbia 3.65 per cent coupon bonds.................. 850.00 

i en cas odie a St nehedhcesces $eeu susan $2750.00 
EEE CTT CTT TEE TT ICT TE TEE CT TT 232.62 

ME, SENET WON. ois cccdccecsocsecrsccsccccceceesesens $2952.62 
EEE GD Mac no nead occddegecsoccecsnececcecosnceccen 103.53 
ee NN, onan cncecacccnsoncssseascececeesaves 8 


During the year one District of Columbia bond, 3.65 per cent, was 
purchased for $119.50. 
MEMBERSHIP. 


The membership of the Institute to date, January 1, 1880, is as 
follows: Honorary members, 7 ; life members, 94; Regular members, 
593; associate members, 168; total number of members, 862, giving 
an increase of 31 members since March 1, 1888. 

List showing increase of members since 1879, prior to which date 
there is no record: 


Year. No. Members. Increase, Year. No. Members. Increase. 
1879 267 ose 1885 763 77 
1880 382 115 1886 769 6 
1881 481 99 1887 737 18 
1882 506 25 1888 831 44 
1883 591 85 1889 862 31 
18384 686 95 — 


Total increase Since 1879......+++-1 seseee peoosaen. ne 
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PUBLICATIONS ON HAND. 
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The Institute had on hand at the end of the year the following 


copies of back numbers of its Proceedings: 


No. I.. 
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Copies Copies 
Plain. Bound, 
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4 Vol. X., Part 1, bound 


I ss ~ & 
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The archive set complete, Vol. I. to Vol. XIII. inclusive, bound jp 
full turkey. 


INCOME. 
rn et Ci, ER. GE OG. ov cccccccensccccccovesocesceesconen $2283 
ER ee eS 103 
Regular subscriptions and sales ....... 2.0... cece ee eee eee ete ee eeneee 779 
es eeu seein ias ob whee kh esdend 00:6660008405000EIE $3165 


In addition to this amount there is an uncertain sum collected from 
back dues and from sales of whole sets and single numbers, also 
amounts paid for binding. The expenses last year, deducting amount 
paid for bond, were $3133. In view of the small margin between 
receipts and expenditures, the Board of Control has decided to pub- 
lish in the Proceedings advertisements of inventors and manufacturers 
of material of war, and they hope that, through the exertions of the 
friends of the Institute, a regular sum may be added to the income 
from this source that will enable them to increase the value and 
interest of the Proceedings to its readers. The circulation is now 
about 1200 per quarter. 

All business communications should be addressed to the Secretary 
and Treasurer U. S. Naval Institute, Naval Academy, Annapolis, 
Md., and all postoffice orders, checks or drafts should be drawn 
in favor of the Secretary and Treasurer. The use of the name of 
the occupant of the office is liable to create confusion, as it may be 
some time after a change has taken place before the more distant 
correspondents become advised of the fact. 

Very respectfully, 
RICHARD WAINWRIGHT, Zieut., U. S. N., 
Secretary and Treasurer. 
ANNAPOLIS, Mp., January 1, 1889. 








